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= (54) Title: NUCLEOSIDE DERIVATIVES 

(57) Abstract: Use of compounds of formula I (I), wherein R l is hydrogen, hydroxy, alkyl, hydroxyalkyl, alkoxy, halogen, cyano, 
ZSHZt isocyano or azido; R 2 is hydrogen, hydroxy, alkoxy, chlorine, bromine or iodine; R 3 is hydrogen; or R 2 and R 3 together represent 
===s =CH 2 ; or R 2 and R 3 represent fluorine; X is O, S or CH 2 ; a, b, c, d denoting asymmetric carbon atoms each of which is substituted 
with 4 different substituents; and B signifies a purine base Bl which is connected through the 9-nitrogen of formula (Bl), wherein 
R 4 is hydrogen, hydroxyl, alkyl, alkoxy, alkylthio, aryloxy, arylthio, heterocyclyl, NR'R 8 , halogen or SH; R 5 is hydrogen, hydroxy, 
alkyl, haloalkyl, cycloalkyl, alkoxy, alkylthio, aryl, aryloxy, arylthio, heterocyclyl, heterocyclylamino, halogen, NRH 8 , NHOR 9 , 
NHNR 7 R 8 or SH; R 6 is hydrogen, hydroxy, alkyl, alkoxy, alkylthio, aryloxy, arylthio, heterocyclyl, NR 7 R 8 , halogen, SH or cyano; 
R 7 and R 8 are independently of each other hydrogen, alkyl, aryl, hydroxyalkyl, alkenylalkyl, alkynylalkyl, cycloalkyl or acyl; R 9 
is hydrogen, alkyl or aryl; or B signifies an oxidised purine base B2 which is connected through the 9-nitrogen of formula (B2), 
wherein R 4 , R 5 and R 6 are as defined above; or B signifies a purine base B3 which is connected through the 9-nitrogen of formula 
(B3), wherein R 4 and R 6 are as defined above; R 10 is hydrogen, alkyl or aryl; Y is O, S or NR U ; R u is hydrogen, hydroxy, alkyl, 
OR 9 , heterocyclyl or NRW; R 7 , R 8 and R 9 are as defined above; or B signifies a pyrimidinc base B4 which is connected through the 
1 -nitrogen of formula (B4), wherein Z is O or S; R 12 is hydrogen, hydroxy, alkyl, alkoxy, haloalkyl, alkylthio, aryl, aryloxy, arylthio, 
heterocyclyl, heterocyclylamino, halogen, NR 7 R 8 , NHOR 9 , NHNR^ 8 or SH; R 13 is hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl, 
haloalkyl, cycloalkyl or halogen; R 7 , R 8 and R 9 are as defined above; or B signifies a pyrimidine base B5 which is connected through 
the 1 -nitrogen of formula (B5), wherein Y, Z, R 10 and R13 are as defined above for the treatment of diseases mediated by the Hep- 
atitis C Virus (HIV) or for the preparation of a medicament for such treatment. The invention is concerned with novel and known 
purine and pyrimidine nucleoside derivatives, their use as inhibitors of subgenomic Hepatitis C Virus (HCV) RNA replication and 
pharmaceutical compositions of such compounds. 
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Nucleoside Derivations 



The invention relates to nucleoside derivatives as inhibitors of HCVReplicon 
RNA replication. In particular, the invention is concerned with novel and known 
punne and pyrimidine nucleoside derivatives, their use as inhibitors of 
subgenomic Hepatitis C Virus (HCV) RNA replication and pharmaceutical 
compositions of such compounds. For the novel purine and pyrimidine nucleoside 
derivatives the invention is also concerned with a process for their manufacture 
pharmaceutical compositions and the use of such compounds in medicine. The' 
compounds of this invention have potential use as therapeutic agents for the 
treatment of HCV infections. 

Hepatitis C virus is the leading cause of chronic liver disease throughout the 
world. Patients infected with HCV are at risk of developing cirrhosis of the liver 
and subsequent hepatocellular carcinoma and hence HCV is the major indication 
for hver transplantation. Only two approved therapies are currently available for 
the treatment of HCV infection (R.G. Gish, Sem.Liver.Dis., 1999, 19, 35). These are 
mterferon-amonotherapy and, more recentiy, combination therapy of the 
nucleoside analogue, ribavirin (Virazole), with interferon-o. 

Ribavirin is a broad spectrum antiviral agent with activity against a range of 
DNA and RNA viruses (RASmith and W. Kirkpatrick (Eds.): Ribavirin - A Broad 
Spectrum Antiviral Agent, Academic Press, New York, 1980) but its mechanism of 
action has not been conclusively established and a number of distinct properties of 
ribavirin have been identified which may vary in relative importance for differing 
viral disease conditions. These properties include mediation of the immune 
response (C. D. Hultgren et al, J.Gen.ViroL, 1998, 79, 2381), lowering of serum 
alanine aminotransferase (ALT) levels (G. Dusheiko et al, J. Hepatol.,1996, 25, 
591), inhibition as the monophosphate of inosine monophosphate dehydrogenase 
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(IMPDH) (D.G.Streeter et al, Proc.NatUcad.ScL, 1973, 70,1174) and direct 
inhibition of viral DNA or RNA replication (R.W.SidweU et al, Science, 177,705). 

Many of the drugs approved for the treatment of viral infections are 
nucleosides or nucleoside analogues and most of these nucleoside analogue drugs 
inhibit viral replication, following conversion to the corresponding triphosphates, 
through inhibition of the viral polymerase enzymes. This conversion to the 
triphosphate is commonly mediated by cellular kinases and therefore the direct 
evaluation of nucleosides as inhibitors of HCV replication is only conveniently 
carried out using a cell-based assay. For HCV the availability of a true cell-based 
viral replication assay or animal model of infection is lacking. 

Hepatitis C virus belongs to the family of Haviridae. It is an RNA virus, the 
RNA genome encoding a large polyprotein which after processing produces the 
necessary replication machinery to ensure synthesis of progeny RNA. It is believed 
that most of the non-structural proteins encoded by the HCV RNA genome are 
involved in RNA replication. Lohmann et al. [V. Lohmann et al., Science, 1999, 
285, 110-113] have described the construction of a Human Hepatoma (Huh7) cell 
line in which subgenomic HCV RNA molecules have been introduced and shown 
to replicate with high efficiency. It is believed that the mechanism of RNA 
replication in these cell lines is identical to the replication of the full length HCV 
RNA genome in infected hepatocytes. The subgenomic HCV cDNA clones used for 
the isolation of these cell lines have formed the basis for the development of a cell- 
based assay for identifying nucleoside analogue inhibitors of HCV replication. 

The compounds of formula I have been shown to be inhibitors of 
subgenomic Hepatitis C Virus replication in a hepatoma cell line. These 
25 compounds have the potential to be efficacious as antiviral drugs for the treatment 
of HCV infections in human. 

This object can be achieved by use of compounds of formula I 
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R 1 is hydrogen, hydroxy, alkyl, hydroxyalkyl, alkoxy, halogen, cyano, isocyano or 
azido; 

R 2 is hydrogen, hydroxy, alkoxy, chlorine, bromine or iodine; 
R 3 is hydrogen; or 

R 2 and R 3 together represent =CHj; or 
R 2 and R 3 represent fluorine; 
XisO.SorCHj; 

a, b, c, d denoting asymmetric carbon atoms each of which is substituted with 4 
different substituents; and 

B signifies a purine base Bl which is connected through the 9-nitrogen of formula 



I! TsV-R 6 B1 



wherein 



R 4 is hydrogen, hydroxy, alkyl, alkoxy, aDcylthio, aryloxy, arylthio, heterocyclyi, 
NR 7 R 8 , halogen or SH; 

R 5 is hydrogen, hydroxy, alkyl, haloalkyl, cycloalkyl, alkoxy, alkylthio, aryi, aryloxy, 
arylthio, heterocyclyi, heterocydylamino, halogen, NR 7 R 8 , NHOR 9 , NHNR 7 R 8 or 
SH; 

R 6 is hydrogen, hydroxy, alkyl, alkoxy, alkylthio, aryloxy, arylthio, heterocyclyi, 
NRR 8 ,halogen,SH or cyano; 

R 7 and R 8 are independently of each other hydrogen, alkyl, aryi, hydroxyalkyl, 
alkenyialkyl, alkynylalkyl, cycloalkyl or acyi; 

R 9 is hydrogen, alkyl or aryi; or 

B signifies an oxidised purine base B2 which is connected through the 9-nitrogen 
of formula 
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wherein 

are as defined above; or 
B signifies a purine base B3 which is connected through the 9-nitrogen of formula 




wherein 

R 4 andR 6 are as defined above; 

R 10 is hydrogen, alkyl or aryl; 

Y is O, S or NR 11 ; 

10 R u is hydrogen, hydroxy, alkyl, OR 9 , heterocydyl or NR 7 R 8 ; 
R 7 ,R 8 andR 9 are as defined above; or 

B signifies a pyrimidine base B4 which is connected through the 1 -nitrogen of 
formula 




15 wherein 

ZisOor S; 



WO 02/18404 

PCT/EP01/09633 

-5- 

R 12 is hydrogen, hydroxy, aDcyi, alkoxy, haloalkyl, alkylthio, aryl, aryioxy, aryithio, 
heterocyclyl, heterocydylaniino, halogen, NR 7 R 8 , NHOR 9 , NHNR 7 R 8 or SH; 

R 13 is hydrogen, alkyl, hydroxyalkyl, alkoxyalkyi, haloalkyi, cydoalkyi or halogen; 
R 7 , R 8 and R 9 are as defined above; or 

B signifies a pyrimidine base B5 which is connected through the 1-nitrogen of 
formula 




wherein 

Y, Z, R 10 and R a are as defined above 

for the treatment of diseases mediated by the Hepatitis C Virus (HIV) or for the 
preparation of a medicament for such treatment 



The term "alkyl" as used herein denotes an unsubstituted or substituted 
straight or branched chain hydrocarbon residue containing 1 to 12 carbon atoms, 
such as methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tert-butyl, pentyl, hexyl, 
heptyi, octyl, nonyl, decyl, undecyl, dodecyl including their isomers. Preferably, the 
term "alkyP denotes an optionally substituted straight or branched chain 
hydrocarbon residue containing 1 to 7 carbon atoms. 

Suitable substituents for the alkyl chain can be selected from one or more of 
aryl, heterocyclyl, cydoalkyi, 

nitro, cyano, azido, - 

amino, alkyl amino, dialkyi amino, cydoalkyi amino, aryl amino, diarylamino, 
heterocyclyl amino, 



hydroxy, alkoxy, aryioxy, heterocydyloxy, cydoalkoxy, thio, alkylthio, aryithio, 
heterocydyithio, 
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alkyi carbonyl, cydoalkyl carbonyl, aryl carbonyl, heterocydyl carbonyl, 

carboxy, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, arylaminocarbonyl, 
dialkyiaminocarbonyl, diarylaminocarbonyl, heterocydylaminocarbonyl. 

Aryl, heterocydyl or cydoalkyl as substituents for the alkyl group can also be 
substituted with one or more methyl, ethyl, n-propyl, i-propyi, tert. -butyl, 
trifluoromethyl, hydroxy, methoxy, ethoxy, propyloxy, amino, alkylamino, 
aryiamino, dialkylamino, diarylamino, heterocydylamino,vinyl, allyl, carboxy, 
alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, 
arylaminocarbonyl, dialkyiaminocarbonyl, diarylaminocarbonyl, 
heterocyclylaminocarbonyi, fluorine, chlorine, bromine, iodine, cyano or nitro. 

Alkyl in R 1 is preferably an unsubstituted straight or branched chain 
hydrocarbon residue containing 1 to 7 carbon atoms and most preferred methyl, 
ethyl, propyl, isopropyl, n-butyi, isobutyl, tert -butyl or pentyl. 

Alkyl in R 4 is preferably an unsubstituted or substituted straight or branched 
chain hydrocarbon residue containing 1 to 7 carbon atoms. Suitable substituents 
for the alkyl group are selected from one or more of aryl or heterocyclyi as defined 
below. The aryl or heterocyclyi can also be alkylated with one or more methyl or 
ethyl or halogenated with fluorine, chlorine, bromine or iodine. Preferably alkyl in 
R 4 is methyl, ethyl, propyl, isopropyl, fi-butyl, isobutyl, tert-butyi, phenylmethyl 
(benzyl), chlorphenylmethyl, phehylethyl, phenylpropyi, pyridylmethyi, 
chlorpyridylmethyl, pyridylethyl, pyridylpropyl, thienylmethyl, thienylethyl, 
thienylpropyL 

Alkyl in R 5 is preferably an unsubstituted or substituted straight or branched 
chain hydrocarbon residue containing 1 to 7 carbon atoms. Suitable substituents 
for the alkyl group are selected from one or more of aryl or heterocyclyi as defined 
below. The aryl or heterocydyl can also be alkylated with one or more methyl or 
ethyl or halogenated with fluorine, chlorine, bromine or iodine. Preferably alkyl in 
R 5 is methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, terL-butyl, phenylmethyl 
(benzyl), chlorphenylmethyl, 1-phenylethyl, 2-phenylethyl, phenylpropyi, 
pyridylmethyi, chlorpyridylmethyl, pyridylethyl, pyridylpropyl, thienylmethyl, 
thienylethyl, thienyipropyi. 

Alkyl in R 6 is preferably an unsubstituted or substituted straight or branched 
c bafn hydrocarbon residue containing 1 to 7 carbon atoms. Suitable substituents 
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for the alkyl group are selected from one or more of hydroxy, aryi or heterocydyl 
as defined below. The aryl or heterocydyl can also be alkylated with one or more 
methyl or ethyl or halogenated with fluorine, chlorine, bromine or iodine. 
Preferably alkyl in R 6 is methyl, ethyl, propyl, isopropyl, n-butyl, isobutyi, tert- 
butyl, hydroxymethyi, 1-hydroxyethyi, 2-hydroxyethyl, hydroxypropyl, 1-hydroxy- 
1-methyl-ethyl, 2-hydroxy-2-methyi-ethyl, pheuylmethyl (benzyl), 
cUorphenylmethyl, phenylethyl, phenylpropyl, pyridylmethyl, chlorpyridyhnethyl, 
pyridylethyl, pyridyipropyl, thienylmethyl, thienylethyl, thienyipropyL 

Alkyl in R 7 and R 8 (for NR 7 R 8 ) is independently of each other preferably an 
unsubstituted or substituted straight or branched chain hydrocarbon residue 
containing 1 to 12 carbon atoms. Suitable substituents for the alkyl group are 
selected from one or more of aryl, heterocydyl, cydoalkyi, nitro, amino, alkyl 
amino, dialkyi amino, cydoalkyi amino, aryi amino, heterocydyl amino, alkyl 
carbonyl, cydoalkyi carbonyi, aryl carbonyl, heterocydyl carbonyL The aryi, 
heterocydyl or cydoalkyi can also be substituted with one or more methyl, ethyl, 
n-propyl, i-propyl, terL-butyl, trifluoromethyl, methoxy, ethoxy, propyloxy, 
amino, vinyl, allyl, carboxy, alkyicarbonyl, fluorine, chlorine, bromine, iodine or 
aminosulphonyl. Preferably alkyi in R 7 and R 8 is methyl, ethyl, propyl, isopropyl, 
n-butyl, isobutyi, terL-butyl, pentyi, hexyl, heptyi, aminomethyl, aminoethyl, 
aminopropyi, aminobutyl, aminopentyl, chlormethyl, chlorethyl, chlorpropyl, 
cyanomethyl, cyanoethyl, cyanopropyi, phenylmethyl (benzyl), 1-phenylethyi, 2- 
phenylethyl, l(S)-methyi-2-phenylethyl, l(R)-methyl-2-phenylethyi, 1- 
phenylpropyl, 2-phenyipropyi, 3-phenylpropyl, phenyibutyl, phenylpentyl, 
phenylhexyl, l-benzyx-l-methylethyi, chlorphenyimethyl, dichlorphenylmethyl, 2- 
chlorphenylethyl, 3-chlorphenyiethyl, 4-cblorphenylethyl, dichlorphenylethyi, ' 
tolylmethyl, tolyiethyl, tolylpropyl, tolylbutyl, methoxyphenylmethyl, 
methoxyphenylethyl, methoxyphenylpropyl, methoxyphenylbutyi, 
aminophenylmethyl, aminophenylethyl, aminophenylpropyl, aminophenylbutyl, 
phenolmethyl, phenolethyl, phenolpropyl, phenolbutyl, naphthyimethyl, 
naphthylethyl, naphthylpropy], naphthylbutyl, 2-pyridylmethyl, 3-pyridylmethyl, 
4-pyridylmethyI, pyridyiethyi, pyridyipropyl, methylpyridyimethyl, 
methyipyridylethyl, methyipyridylpropyl, chlorpyridylmethyl, chlorpyridyiethyl, 
chlorpyridylpropyl, pyrrolyunethyl, pyrrolylethyl, pyrrolyipropyi, pyrrolyibutyi, 
methylpyrrolylmethyl, methylpyrrolylethyl, methyipyrrolylpropyl, 
methylpyrrolylbutyl, imidazolylmethyl, imidazolylethyi, imidazolyipropyl, 
imidazolyibutyl, 2-(3-indolyI)methyi, 2-(3-mdoIyi)ethyl > 2-(3-indolyi)propyl, 
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morpholinyimethyl, morpholinyiethyl, morpholinylpropyl, morpholinylbutyl, 
thienylmethyl, thienylethyl, 2-(2-thienyi)ethyl, thienylpropyl, thienylbutyl, 
cydohexylmethyl, 1-cydohexylethyl, 2-cydohexylethyl, cydohexylpropyl, 
cydohexylbutyl, 2-(4-cyanomethyiphenyl)ethyl, 2-(3,4-dimethoxyphenyl)ethyl, 2- 
(4-hydroxyphenyl)ethyl, (5-cMoro-2-methoxj^henyl)methyi, (2- 
methylphenyl)methyl, (3-methyl)butyl, 4-(aminophenyl)methyl, 2-(4- 
morpholinyl)ethyl, 2(R,S)-phenylpropyl, 2-(4-Methylphenyl)ethyi, 2-(l-methyi-2- 
pyrrolyl)ethyl, 2-(4-aniinosulphonylphen)d)ethyi > 2-ethyl-4-imidazolyl, methyi-1- 
naphthyl, 2-(4-chlorophenyl)ethyl, 2-(2,4-didriorophenyl)ethyi, 4-fluorobenzyi, 4- 
(hydroxycarbonyl)benzyl, 4-trifluoromethyl)benzyl, 2,5-dimethoxy)benzyi, 2-(2- 
thienyi) ethyl, 2-(4-aminophenyi)ethyl, 2-Phenoxyethyl, (2-thienyi)methyl, 4-(tert- 
Butyi)benzyl, 1(R)-Phenylethyl, l(S)-Phen)dethyl,2-Hydroxy-l(S)-phen)d)ethyL 

Alkyl in R 9 (for NHOR 9 ) is preferably an unsubstituted or substituted 
straight or branched chain hydrocarbon residue containing 1 to 12 carbon atoms 
such as methyl, ethyl, propyl, isopropyi, n-butjd, isobutyl, tert-butyl, pentyl, hexyi, 
heptjd, octyl, nonyl, decyl, undecyl, dodecyl induding their isomers. A suitable 
substituent for the alkyl group is the aryi group as defined below. The aryl can also 
be substituted with one or more methyl, ethyl, trifluoromethyi, methoxy, ethoxy, 
hydroxy, amino, fluorine, chlorine, bromine or iodine. Preferred alkyl inR 9 is 
methyl, ethyl, propyl, isopropyi, n-butyl, isobutyl, tert-butyl, pentyl, phenylmethyl 
(benzyl), phenylethyl, phenylpropyl, phenylbutyl, dilorphenyimethyl, 
chlorphenylethyi, tolylmethyl, tolylethyl, tolylpropyl, methoxyphen^methyl, 
methoxyphenylethyl, aminophenylmethyl, aminophenylethyl, phenolmethyi, 
phenolethyl. 

Alkyl in R 10 is preferably an unsubstituted or substituted straight or branched 
chain hydrocarbon residue containing 1 to 12 carbon atoms such as methyl, ethyl, 

nronvl isnnrnmri nmVmtvl jgnhntvl tert nhntvl ngntvl hrevl "hprrtvl nrtvl nnnd 
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Alkyi in R 11 is preferably an unsubstituted or substituted straight or branched 
chain hydrocarbon residue containing 1 to 7 carbon atoms. A suitable substituent 
for the alkyi group is the aryi group as defined below. The aryi can also be 
substituted with one or more methyl, ethyl, trifluoromethyi, methoxy, ethoxy, 
hydroxy, amino, fluorine, chlorine, bromine, iodine. Most preferred alkyi in R u is 
methyl, ethyl, propyl, isopropyi, n-butyi, isobutyl, tert-butyl, pentyl, phenyimethyl 
(benzyl), phenylethyl, phenyipropyl, phenylbutyl, chlorphenyimethyl, 
chlorphenylethyl, tolylmethyl, tolylethyl, tolylpropyl, memoxyphenylmethyi, 
methoxyphenylethyl, aminophenylmethyi, aminophenylethyl, phenolmethyl, 
phenolethyL 

Alkyi in R 12 is preferably an unsubstituted straight or branched chain 
hydrocarbon residue containing 1 to 7 carbon atoms and most preferred methyl, 
ethyl, propyl, isopropyi, n-butyi, isobutyl, tert-butyl or pentyl. 

Alkyi in R 13 is preferably an unsubstituted or substituted straight or branched 
chain hydrocarbon residue containing 1 to 7 carbon atoms such as methyl, ethyl, 
propyl, isopropyi, n-butyl, isobutyl, tert-butyl or pentyl, hexyi or heptyL Suitable 
substituents for the alkyi group are selected from one or more of aryi, heterocyclyi, 
alkoxy or amino. The aryi or heterocyclyi can also be substituted with one or more' 
methyl, trifluoromethyi, methoxy or amino. Preferably alkyi in R 13 is methyl, ethyl, 
propyl, isopropyi, n-butyi, isobutyl, tert-butyi, pentyl, hexyi, heptyl, 
methoxymethyi, ethoxymethyi, aminomethyi, aminoethyi, aminopropyi, 
aminobutyi, phenyimethyl (benzyl), phenylethyl, tolyimethyi, tolylethyl, 
methoxyphenyimethyl, methoxyphenylethyl, aminophenylmethyi, 
aminophenyiethyi, phenolmethyl, phenolethyl, pyridyimethyi, pyridyiethyi, 
methyipyridylmethyi, pyrrolyimethyi, pyrrolyiethyl, methyipyrrolylmethyl, 
methyipyrrolyiethyi, imidazolylmethyl, imidazolylethyl, tbienyimethyi, 
thienyiethyL 

The term "cycloalkyi" as used herein denotes an optionally substituted 
cydoalkyi group containing 3 to 7 carbon atoms, e.g. cydopropyi, cydobutyi, 
cydopentyi, cydohexyi or cydoheptyl, which can also be fused to an optionally 
substituted saturated, partially unsaturated or aromatic monocyclic, bicydic or 
tricyclic heterocyde or carbocyde, eg. to phenyl 

Suitable substituents for cydoalkyi can be sdected from one or more of those 
named for alkyL 
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Cycloalkyi in R 5 is preferably an optionally substituted cycloalkyl group 
containing 3 to 7 carbon atoms, e.g. cydopropyl, cyclobutyl, cydopentyl, 
cydohexyl or cydoheptyi. Suitable substituents for the cydoalkyi group are selected 
from aryl, heterocydyl, cydoalkyi, hydroxy, nitro, halogen, amino, alkyl amino, 
dialkyl amino, cydoalkyi amino, aryi amino, heterocydyl amino. The aryl or 
heterocydyl can also be substituted with one or more of methyl, ethyl, 
trifluoromethyl, methoxy, amino, hydroxy, carboxy, fluorine, chlorine, bromine or 
iodine. Preferably cycloalkyl in R 5 is cydopropyl, cydobutyl, cydopentyl, 
cydohexyl, cydoheptyi or cydohexyl substituted with one or more aryl, 
heterocydyl, methyl, amino, hydroxy, fluorine or chlorine. 

Cydoalkyi in R 7 and R 8 (for NR 7 R 8 ) is independently of each other preferably 
an optionally substituted cydoalkyi group containing 3 to 7 carbon atoms, e.g. 
cydopropyl, cydobutyl, cydopentyl, cydohexyl or cydoheptyi. Suitable 
substituents for the cydoalkyi group are sdected from aryl, heterocydyl, cydoalkyi, 
hydroxy, nitro, halogen, amino, alkyl amino, dialkyl amino, cydoalkyi amino, aryl 
amino, heterocydyl amino. The aryl or heterocydyl can also be substituted with 
one or more of methyl, ethyl, trifluoromethyl, methoxy amino, hydroxy, carboxy, 
fluorine, chlorine, bromine or iodine. Preferably cycloalkyl in R 7 and R 8 is 
cydopropyl, cydobutyl, cydopentyl, cydohexyl, cydoheptyi or cydohexyl 
substituted with one or more aryl, heterop^dyl, methyl, amino, hydroxy, fluorine 
or chlorine. ' 

Cydoalkyi in R 13 is preferably an optionally substituted cydoalkyi group 
containing 3 to 7 carbon atoms, e.g. cydopropyl, cydobutyl, cydopentyl, 
cydohexyl or cydoheptyi. Suitable substituents for the cydoalkyi group are sdected 
from one or more of aryl, heterocydyl, cydoalkyi, hydroxy, nitro, halogen, amino, 
alkyl amino, dialkyl amino, cydoalkyi amino, aryl amino or heterocydyl amino. 
The aryl or heterocydyl can also be substituted with one or more of methyl, ethyl, 
trifluoromethyl, methoxy, amino, hydroxy, carboxy, fluorine, chlorine, bromine or 
iodine. Preferably cydoalkyi in R 13 is cydopropyl, cydobutyl, cydopentyl, 
cydohexyl, cydoheptyl.or cydohexyl substituted with one or more of aryl, 
heterocydyl, methyl, amino, hydroxy, fluorine or chlorine. 

The term "alkoxy" as used herein denotes an optionally substituted straight 
or branched chain alkyl-oxy group wherein the "alkyl" portion is as defined above 
such as methoxy, ethoxy, n-propyloxy, i-propyioxy, n-butyloxy, i-butyloxy, tert- 
butyioxy, pentyloxy, hexyloxy, heptyloxy induding their isomers. 
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Suitable substituents for the alkoxy group are selected from aryl, hydroxy, 
halogen or amino. 

Alkoxy in R 1 is preferably an optionally substituted straight or branched 
chain alkyl-oxy group such as methoxy, ethoxy, n-propyloxy, i-propyloxy, n- 
butyloxy, i-butyloxy, terL-butyloxy. Suitable substituents for the alkoxy group are 
selected from one ore more of aryl, halogen or amino. Preferably alkoxy in R 1 is 
methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, tert-butyloxy, 
phenylmethoxy, tolylmethoxy, fluormethoxy, chlormethoxy, bromomethoxy, 
fluorethoxy, chlorethoxy, bromomethoxy, aminomethoxy, aminoethoxy, 
aminopropyioxy. 

Alkoxy in R 2 is preferably an optionally substituted straight or branched 
chain alkyi-oxy group such as methoxy, ethoxy, n-propyloxy, i-propyloxy, n- 
butyloxy, i-butyloxy, tert-butyloxy. Suitable substituents for the alkoxy group are 
selected from one ore more of aryi, halogen or amino. Preferably alkoxy in R 2 is 
methoxy, ethoxy, n-propyioxy, i-propyioxy, n-butyloxy, i-butyloxy, terL-butyloxy, 
phenylmethoxy, tolylmethoxy, fluormethoxy, chlormethoxy, bromomethoxy, 
fluorethoxy, chlorethoxy, bromomethoxy, aminomethoxy, aminoethoxy, 
aminopropyioxy. 

Alkoxy in R 4 is preferably an optionally substituted straight or branched 
chain alkyl-oxy group such as methoxy, ethoxy, n-propyloxy, i-propyioxy, n- 
butyloxy, i-butyloxy, terL-butyloxy. Suitable substituents for the alkoxy group are 
selected from one ore more of aryi, halogen or amino. Preferably alkoxy in R 4 is 
methoxy, ethoxy, n-propyloxy, i-propyioxy, n-butyloxy, i-butyloxy, terL-butyloxy, 
phenylmethoxy, tolylmethoxy, fluormethoxy, chlormethoxy, bromomethoxy, 
fluorethoxy, chlorethoxy, bromomethoxy, aminomethoxy, aminoethoxy, 
aminopropyioxy. 

Alkoxy in R 5 is preferably an optionally substituted straight or hranched 
chain alkyl-oxy group such as methoxy, ethoxy, n-propyloxy, i-propyioxy, n- 
butyloxy, i-butyioxy, terL-biityioxy. Suitable substituents for the alkoxy group are 
selected from one ore more of aryl, halogen or amino. Preferably alkoxy in R 5 is 
methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, terL-butyloxy, 
phenylmethoxy, tolylmethoxy, fluormethoxy, chlormethoxy, bromomethoxy, 
fluorethoxy, chlorethoxy, bromomethoxy, aminomethoxy, aminoethoxy, 
aminopropyioxy. 
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Alkoxy in R 6 is preferably an optionally substituted straight or branched 
chain alkyl-oxy group such as methoxy, ethoxy, n-propyioxy, i-propyloxy, n- 
butyioxy, i-butyloxy, tert.-butyloxy. Suitable substituents for the alkoxy group are 
selected from one ore more of aryl, halogen or amino. Preferably alkoxy in R 6 is 
methoxy, ethoxy, n-propyioxy, i-propyloxy, n-butyioxy, i-butyloxy, tert-butyloxy, 
phenylmethoxy, tolylmethoxy, fluormethoxy, chlormethoxy, bromomethoxy, 
fluorethoxy, chlorethoxy, bromomethoxy, aminomethoxy, aminoethoxy, 
aminopropyloxy. 

Alkoxy in R 12 is preferably an optionally substituted straight or branched 
chain alkyl-oxy group such as methoxy, ethoxy, n-propyloxy, i-propyioxy, n- 
butyloxy, i-butyloxy, tert-butyloxy. Suitable substituents for the alkoxy group are 
selected from one ore more of aryl, halogen or amino. Preferably alkoxy in R 12 is 
methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, tert-butyloxy, 
phenylmethoxy, tolylmethoxy, fluormethoxy, chlormethoxy, bromomethoxy, 
fluorethoxy, chlorethoxy, bromomethoxy, aminomethoxy, aminoethoxy, 
aminopropyloxy. 

The term "alkoxyalkyF as used herein denotes an alkoxy group as defined 
above which is bonded to an alkyl group as defined above. Examples are 
methoxymethyi, methoxyethyl, methoxypropyl, ethoxymethyi, ethoxyethyl, 
ethoxypropyl, propyloxypropyl, methoxybutyl, ethoxybutyl, propyloxybutyl, 
butyloxybutyi, tert.-butyloxybutyl, methoxypentyl, ethoxypentyl, propyloxypentyl, 
butyloxypentyl, tert-butyloxypentyl, pentyioxypentyi, methoxyhexjd, ethoxyhexyl, 
propyloxyhexyi, butyloxyhexyl, tert.-butyioxyhexyl, pentyloxyhexyl, hexyloxyhexyl, 
methoxyheptyl, ethoxyheptyl, propyioxyheptyl, butyloxyheptyi, tert- 
butyloxyheptyi, pentyloxyheptyi, hexjdoxyheptyl, heptyloxyheptyl including their 
isomers. 

Alkoxyalkyi in R 13 is preferably methoxymethyi, methoxyethyl, 
methoxypropyl, ethoxymethyi, ethoxyethyl, ethoxypropyl. 

The term "alkenyl" as used herein denotes to unsubstituted or substituted 
hydrocarbon chain radical having from 2 to 7 carbon atoms, preferably from 2 to 4 
carbon atoms, and having one or two olefinic double bonds, preferably one 
olefinic double bond. Examples are vinyl, 1-propenyl, 2-propenyl (allyl) or 2- 
butenyl (crotyl). 
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The term "alkenyialkyi" as used herein denotes an alkenyi group as defined 
above which is bonded to an alkjd group as defined above. Examples are 
vmyimethyl (e.g. 1-propenyi or 2-propenyi), 1-propenylmethyl, 2-propenyimethyi 
or2-butenylmethvL 7 

Alkenyialkyl in R 7 and R 8 (for NR 7 R 8 ) is independently of each other 
preferably 1-propenyl, 2-propenyl, 1-propenylmethyl or 2-propenylmethyL 

The term "alkynyr as used herein denotes to unsubstituted or substituted 
hydrocarbon chain radical having from 2 to 7 carbon atoms, preferably 2 to 4 
carbon atoms, and having one or where possible two triple bonds, preferably one 

Su^* 15X31111,168 ^ Cthyny1, 1 " Pr ° Pynyi ' 2 - pr ° Pyn)i 1 " bn ** 2 " bu ^ « 

The term "alkynylalkyl» as used herein denotes an aDcynyi group as defined 
above which is bonded to an alkyl group as defined above. Examples are 
ethynylmethyl, 1-propynyhnethyi, 2-propynylmethyl, 1-butynyhnethyi, 2- 
butynylmethyl or 3-butynylmethyL 

■Alkynylalkyl in R 7 and R 8 (for NR 7 R 8 ) is independently of each other 
preferably efoynylmemyl, l-propynyh 1 iemylor2-propynylmethyL 

The term >droxvalkyI» as used herein denotes a straight or branched chain 
alkyl group as defined above wherein 1, 2, 3 or more hydrogen atoms are 
substituted by a hydroxy group. Examples are hydroxymethyl, 1-hydroxyethyl, 2- 
hydroxyethyl, 1-hydroxypropyl, 2-hydroxypropyl, 3-hydroxypropyl, 
hydroxyisopropyi, hydroxybutyl, hydroxy-isobutyl, hydroxy-tert-butyl, 
hydroxypentyl, hydroxyhexyl, hydroxyheptyl and the like. 

H ^<»^in^R 7 ,^ 
2-hydroxyethyl, hydroxypropyi, hydroxy-isopropyl, hydroxybutyl, hydroxy- 
isobutyl, hydroxy-tert-butyl, hydroxypentyl, hydroxyhexyl, hydroxyheptyl and 
preferred hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1-hydroxypropyi, 1- 
propanol, 2-propanol, 1-butanol, 2-butanol. 

The term "haloalkyP as used herein denotes a straight or branched chain 
alkyl group as defined above wherein 1, 2, 3 or more hydrogen atoms are 
substitutedbyahalogen. Examples are 1-fluoromethyl, 1-chloromethyl, 1- 
bromomethyi, 1-iodomethyl, trifluoromethyl, trichloromethyi, tribromomethyi, 
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triiodomethyl, 1-fluoroethyi, 1-chloroethyl, 1-bromoethyl, 1-iodoethyl, 2- 
fluoroethyl, 2-chloroethyl, 2-bromoethyl, 2-iodoethyi, 2,2-dichloroethyl, 3- 
bromopropyl or 2,2,2-trifluoroethyi and the like. 

Haloalkyi in R 5 , R 12 and R 13 is preferablyl-fluoromethyl, 1-chlorornethyl, 1- 
bromoraethyl, 1-iodomethyl, trifluoromethyl, trichloromethyl, tribromomethyl, 
triiodomethyl, l-fluoroethyl, 1-chloroethyl, 1-bromoethyl, 1-iodoethyl, 2- 
fluoroethyl, 2-chloroethyl, 2-bromoethyl, 2-iodoethyl, 2,2-dichloroethyl, 3- 
bromopropyi or 2,2,2-trifluoroethyl. 

The term "alkylthio" as used herein denotes a straight or branched chain 
(alkyl)S- group wherein the "alky!" portion is as defined above and can be therefore 
as well substituted with substituents selected from one or more aryl or heterocydyl. 
Examples are methyithio, ethylthio, n-propylthio, i-propylthio, n-butylthio, i- 
butylthio, tert-butylthio, pentyithio, hexylthio, heptylthio, phenylmethylthio, 
phenylethylthio, phenylpropylthio, tolylmethylthio, tolylethylthio, tolylpropylthio, 
pyridylmethylthio, pyridylethylthio, pyridpropylthio, pyrrolylmethylthio, 
pyrrolylethylthio or pyrrolylpropylthio. 

Alkylthio in R 4 , R 5 , R 6 and R 12 is preferably methyithio, ethylthio, n- 
propylthio, i-propylthio, n-butylthio, i-butylthio, tert-butylthio, pentyithio, 
hexylthio, heptylthio, phenylmethylthio, phenylethylthio, phenylpropylthio, 
phenylbutylthio, tolylmethylthio, tolylethylthio, tolylpropylthio, pyridylmethylthio, 
pyridylethylthio, pyridpropylthio, pyrrolylmethylthio, pyrrolyiethylthio or 
pyrrolylpropylthio. Preferred alkylthio in R 4 , R 5 , R 6 and R 12 is methyithio, 
ethylthio, n-propylthio, i-propylthio, phenylmethylthio, phenylethylthio, 
phenylpropylthio, tolylmethylthio, tolylethylthio, pyridylmethylthio, 
pyridylethylthio, pyrrolylmethylthio or pyrrolylethylthio. 

The term "aryF as used herein denotes an optionally substituted phenyl and 
naphthyl (e.g. 1-naphthyl, 2-naphthyl or 3-naphthyl), both optionally benz-fused 
to an optionally substituted saturated, partially unsaturated or aromatic 
monocyclic, bicyclic or tricyclic heterocycle or carbocycle e.g. to cydohexyl or 
cydopentyl such as 1,2-didehydronaphthyl, 1,2,3,4-tetradehydronaphthyl, anthryl, 
1,2-didehydroanthryi, 1,2,3,4-telradehydroanthryl, phenanthrenyl (e.g. 9- 
phenanthrenyl), 1,2-didehydrophenanthrenyi or 1,2,3,4- 
tetradehydrophenanthrenyL 
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Suitable substituents for aryi can be selected from those named for alkyl, in 
addition however, halogen, hydros and optionally substituted alkyl, haloalkyl, 
alkenyl, alkynyl and aryioxy are substituents which can be added to the selection. 

Examples for suitable aryls are tolyl, naphthyl (e.g. 1-naphthyl, 2-naphthyl or 
3-naphthvi), p-ethylphenyl, p-propylphenyl, p-(i)propylphenyl, p-butylphenyl, p- 
Wbutylphenyl, p-(t)butylphenyl, 4-(2-methyl P ropyl)phenyl, p-hydroxyphenyi, p- 
fluorophenvi, p-chlorophenyl, p-bromophenyi, p-iodophenyi, p-methoxyphenyl, 
p-ethoxyphenyl, p-methyithiophenyl, p-perfluoromethylphenyl, p- 
perfluoromethoxyphenyl, biphenyi (e.g. 3-biphenyiyi or 4-biphenyiyi), p- 
phenoxyphenyl, m-ethyiphenyl, m-propyiphenyl, m-(i)propylphenyI, m- 
butylphenyl, m-(i)butylphenyl, m-(t)butylphenyl, m-hydroxyphenyi, m- 
fluorophenyl, m-chlorophenyi, m-bromophenyl, m-iodophenyi, m- 
methoxyphenyl, m-ethoxyphenyl, m-methylthiophenyl, m-perfluoromethylphenyl, 
m-perfluoromethoxyphenyl, m-phenoxyphenyl, o-ethylphenyi, o-propylphenyl, o- 
(i)propylphenyl, o-butylphenyl, o-(i)butyiphenyI, o-(t)butyiphenyl, o- 
hydroxyphenyl, o-fluorophenyl, o-chlorophenyl, o-bromophenyl, o-iodophenyl, 
o-methoxyphenyl, o-ethoxyphenyl, o-methyithiophenyl, p-methylthiophenyl, o- 
perfluoromethylphenyl, o-perfluoromethoxyphenyl or o-phenoxyphenyL Aryi in 
R is preferably phenyl, naphthyl (e.g. 1-naphthyl, 2-naphthyl or 3-naphtbyl), tolyl, 
phenanthrenyl (e.g. 9-phenanthrenyl), p-ethylphenyl, p-propylphenyl, p- 
(i)propylphenyl, p-butylphenyl, p-(i)butylphenyl, p-(t)butylphenyl, 4-(2- 
methylpropyl)phenyl, p-hydroxyphenyl, p-fluorophenyl, p-chlorophenyl, p- 
bromophenyi, p-iodophenyl, p-methoxyphenyl, p-ethoxyphenyl, p- 
methylthiophenyl, p-perfluoromethylphenyl, p-perfluoromethoxyphenyl, 3- 
biphenylyl, 4-biphenylyl, p-phenoxyphenyl, m-ethylphenyl, m-propylphenyl, m- 
(i)propylphenyl, m-butylphenyl, m-(i)butylphenyl, m-(t)butylphenyl, m- 
hydroxyphenyi, m-fluorophenyi, m-chlorophenyl, m-bromophenyl, m- 
iodophenyl, m-methoxyphenyi, m-ethoxyphenyl, m-methylthiophenyl, m- 
perfluoromethylphenyl, m-perfluoromethoxyphenyl, m-phenoxyphenyl, o- 
ethyiphenyl, o-propylphenyl, o-(i)propylphenyl, o-butylphenyl, o-(i)butylphenyl, 
o-(t)butylphenyl, o-hydroxyphenyi, o-fluorophenyl, o-chiorophenyi, o- 
bromophenyl, o-iodophenyl, o-methoxyphenyl, o-ethoxyphenyl, o- 
methylthiophenyl, o-perfluoromethylphenyl, o-perfluoromethoxyphenyl or o- 
phenoxyphenyl,. 

Aryi in R 5 , R 7 , R 8 , R 9 , R 10 and R u is preferably tolyl, p-ethylphenyl, p- 
hydroxyphenyl, p-fluorophenyl, p-chlorophenyl, p-bromophenyl, p-iodophenyi, 
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p-methoxyphenyl, p-ethoxyphenyl, p-perfluoromethylphenyl, p- 
perfluoromethoxyphenyi, 4-biphenylyl, p-phenoxyphenyl, m-ethylphenyl, m- 
hydroxyphenyi, m-fluorophenyl, m-chlorophenyl, m-bromophenyl, m- 
iodophenyl, m-methoxyphenyl, m-perfluoromethyiphenyl, m- 
perfluoromethoxyphenyl, m-phenoxyphenyi, o-ethylphenyl, o-hydroxyphenyl, o- 
fluorophenyl, o-chlorophenyi, o-bromophenyl, o-iodophenyl, o-methoxyphenyi, 
o-ethoxyphenyl, o-methylthiophenyl, o-perfluoromethyiphenyl, o- 
perfluoromethoxyphenyl or o-phenoxyphenyl. 

The term "aryloxy* as used herein denotes an aryi group as defined above 
which is bonded via an oxygen atom. Examples are phenyioxy, naphthyioxy and 
the like. 

Aryioxy in R 4 , R 5 , R 6 and R 12 is preferably phenyioxy or naphthyioxy, 
preferred phenyioxy. 

The term "arylthio* as used herein denotes an (aryi)S- group wherein the 
"aryi" portion is as defined above. Examples are phenyithio or naphthylthio. 

Aryithio in R 4 , R 5 , R 6 and R 12 is preferably phenyithio or naphthylthio, 
preferred phenyithio. 

The term "heterocyclyT as used herein denotes an optionally substituted 
saturated, partially unsaturated or aromatic monocyclic, bicyclic or tricyclic 
heterocyclic systems which contain one or more hetero atoms selected from 
nitrogen, oxygen and sulfur which can also be fused to an optionally substituted 
saturated, partially unsaturated or aromatic monocyclic carbocycle or heterocycle. 

Examples of suitable heterocycles are oxazolyl, isoxazolyl, furyl, 
tetrahydrofuryl, 1,3-dioxolanyl, dihydropyranyi, 2-thienyl, 3-thienyi, pyrazinyi, 
isothiazolyl, isoquinolinyi, indolyl, didehydroindolyi, indazolyl, quinolinyl, 
dihydrooxazolyi, pyrimidinyl, benzofuranyl, tetrazolyi, 1-pyrrolidinyl, 2- 
pyrrolidinyl, 3-pyrroUdinyl, pyrrolidinonyi, (N-oxide)-pyridinyl, 1-pyrrolyl, 2- 
pyrrolyi, triazolyl e.g. 1,2,3-triazolyl or 1,2 ,4-triazolyl, 1-pyrazolyl, 2-pyrazolyi, 4- 
pyrazolyi, benzotriazolyi, piperidinyl, morpholinyi (e.g. 4-morpholinyl), 
thiomorpholinyl (e.g. 4-thiomorpholinyl), thiazolyi, pyridinyl, dihydrothiazolyl, 
imidazolidinyi, pyrazolinyl, benzothienyl, piperazinyi, 1-imidazolyl, 2-imidazolyl, 
4-imidazolyl, thiadiazolyl e.g. 1,2,3-thiadiazolyi, 1,2,3,4-tetrahydroquinoline, 
1,2,3,4-tetrahydroisoquinoline, benzothiazolyl, thianthrene (e.g. 1-thianthrenyl) or 
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heptamethyleneimine, l,2,4,5-tetr%dro-3H-benzazepin-3-yi, 1,2,3,4-tetrahydro- 
2-isoquinolyl, 4-methyipiperaan^, l^,4,5-tetrahydro-2H-benzazepin-2-yi, 2,3- 
dihydro-l-indolyi, 2-isoindolinyi, 2,3,4,5-tetrahydro-l,4-ben20thia2epin-4-yi ) 
2,3,4,5-tetrahydro-l,4-benzoxazepm-4-v^^ 

lH-2-benzazepin-2-yi, 7-aminosuIphonyl-2^,4^-tetrahydro- lH-benzazepin-3-yl, 
10,ll-dmydro-5H-dfoenzo[a,d]cydohepten-5-yl, 1-hexamethyleneimino, 4- 
hydroxypiperidin-l-yl, U^^tetrabydro^-isoquinolyl, 4-phenyl-l-piperazinyL 

Suitable substituents for heterocydyl can be selected from those named for 
alkyl, in addition however, optionally substituted alkyl, alkenyl, alkynyi, an oxo 
group (=0) or aminosulphonyl are substituents which can be added to the 
selection. 

Heterocydyl in R 4 is preferably unsubstituted or substituted furyl, 
tetrahydrofuryl, thienyi, indolyl, indazolyl, pyrimidinyl, benzofuranyl, 1- 
pyrrolidinyl, pyrrolidinonyl, (N-oxide)-pyridinyl, pyrrolyl, piperidinyl, 
morpholinyl, imidazolyl or benzothiazolyl. Suitable substituents for heterocydyl in 
R 4 can be selected from unsubstituted or substituted alkyl, unsubstituted or 
substituted aryl, nitro, cyano and amino. 

Heterocydyl in R 5 is preferably unsubstituted or substituted oxazolyl, 
isoxazolyl, furyl, tetrahydrofuryl, 13-dioxolanyl, dihydropyranyl, thienyi, 
pyrazinyl, isothiazolyl, isoquinolinyl, 1-indolyl, didehydroindolyl, indazolyl, 
quinolinyl, dihydrooxazolyl, pyrimidinyl, benzofuranyl, tetrazolyl, 1-pyrrolidinyl, 
pyrroUdinonyl, (N-oxide)-pyridinyl, 1,2,3,6-tetradehydropyridine, 1-pyrrolyl, 2- 
pyrrolyl, triazolyi e.g. 1 ,2,4-triazolyl, 1-pyrazolyl, 2-pyrazolyl, benzotriazolyl, 
piperidinyl, 4-morpholinyl, 4-thiomorpholinyl, thiazolyl, pyridinyl, 
dihydrothiazolyl, imidazolidinyl, pyrazolinyl, benzothienyl, piperazinyl, 1- 
imidazolyl, thiadiazolyl eg. 1,23-thiadiazolyl, benzothiazolyl, 1-thianthrenyl or 
heptamemyleneimine, lA4^-tetrahydro-3H-benzazepin-3-yl, 1,2,3,4-tetrahydro- 
2-isoquinolyl, 4-methylpiperazinyl, 13,43-tetrahydro-2H-benzazepin-2-yi, 2,3- 
dihydro- 1-indolyl, 2-isoindolinyI, 23,4,5-tetrahydro-l,4-benzothiazepin-4-yl, 
2A4,5-tetrahydro-l,4-benzoxazepm-4-^ 

lH-2-benzazepin-2-yl, 7-aminosulphonyl-23,4,5-tetrahydro- lH-benzazepin-3-yi, 
10,ll-dihydro-5H-dibenzo[a,d]cydohepten-5-yl, 1-hexamemyleneimino, 4- 
hydroxypiperidin-l-yl, 1 A3,4-tetrahydro-2-isoquinolyl, 4-phenyl-l-piperazinyl. 
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Suitable substituents for heterocydyl in R 5 can be selected from 
unsubstituted or substituted alkyl as defined above, unsubstituted or substituted 
aryl as defined above, nitro, cyano and amino* Examples for substituted 
heterocydyl are methyipiperazinyi, ethylpiperazinyl, propylpiperazinyl, 
butylpiperazinyi, phenylylpiperazinyl, methoxyphenylylpiperazinyl (e.g. 4-(2- 
Methoxyphenyl)piperazinyl), ethoxyphenylylpiperazinyi, 
propyioxyphenylylpiperazinyl, benzo-fused thianthrene or 4-(4-Fluorophenyl)- 
1,2,5,6-tetrahydropyridyl. 

Heterocydyl in R 6 is preferably unsubstituted or substituted oxazolyi, 
isoxazolyl, furyl, tetrahydrofuryl, 1,3-dioxolanyl, dihydropyranyl, 2-thienyi, 3- 
thienyl, pyrazinyl, isothiazolyl, isoquinolinyl, indolyl, didehydroindolyl, indazolyl, 
quinolinyl, dihydrooxazolyl, pyrimidinyl, benzofuranyl, tetrazolyl, 1-pyrroHdinyl, 
2-pyrrolidinyl, 3-pyrrolidinyl, pyrrolidinonyl, (N-oxide)-pyridinyl, 1,2,3,6- 
tetradehydropyridine, pyrrolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1-pyrazolyl, 2- 
pyrazolyl, 4-pyrazolyl, benzotriazolyl, 1-piperidinyl, 4-morpholinyl, 
thiomorpholinyl, thiazolyl, pyridinyl, dihydrothiazolyl, imidazolidinyl, 1- 
imidazolyl, 2-imidazolyi, 4-imidazolyl, pyrazolinyl, benzothienyl, piperazinyl, 
imidazolyl, thiadiazolyl e.g. 1,2,3-thiadiazolyl, 1,2,3,4-tetrahydroquinoline, 1,2,3,4- 
tetrahydroisoquinoline, benzothiazolyl, thianthrene or heptamethyleneimine. 

Suitable substituents for heterocydyl in R 6 can be selected from 
unsubstituted or substituted alkyl as defined above, unsubstituted or substituted 
aryl as defined above, nitro, cyano and amino. Examples for substituted 
heterocydyl are methylpiperazinyl, ethylpiperazinyl, propylpiperazinyl, 
butylpiperazinyl, phenylylpiperazinyl, methoxyphen)d)dpiperazinyl, 
ethoxyphenylylpiperazinyi, propyioxyphenylylpiperazinyl or benzo-fused 
thianthrene. 

Heterocydyl in R u or R 12 is preferably unsubstituted or substituted furyl, 
tetrahydrofuryl, thienyi indolyl, indazolyl, pyrimidinyl, benzofuranyl, pyrrolidinyi, 
pyrrolidinonyl, (N-oxide)-pyridinyl, 1-pyrrolyi, piperidinyl, morpholinyl, 
imidazolyl or benzothiazolyl. Suitable substituents for heterocydyl in R 4 can be 
sdected from unsubstituted or substituted alkyl, unsubstituted or substituted aryl, 
nitro, cyano and amino. 

The term "heterocydyiamino" refers to a group of formula 
(heterocydyl)N(H), wherein heterocydyl is as defined above. Examples are 
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furyiamino, tetrahydrofuryiamino, dihyckopyranyiamino, thienyiamino, 
pyrazinylamino, indolyiamino, indazolylamino, quinolinyiamino, 
benzofuranyiamino, pyrrohdinylamino, pyrroUdinonyiamino, (N-oxide)- 
pyridinyiamino, pyrrolylamino, pyrazolyiamino, benzotriazolyiaiirino, 
piperidinyiamino, morpholinyiamino, thiazolyiamino, pyridinyiamino, 
imidazolidinylamino, benzothienyiamino, imidazolylamino or 
benzothiazolyiamino. 

Heterocydylamino in R 5 or R 12 is preferably furyiamino, 
tetrahydrofuryiamino, dihydropyranyiamino, thienyiamino, pyrazinyiamino, 
indolyiamino, indazolylamino, quinolinyiamino, benzofuranyiamino, 
pyrrolidinylamino, pyrroHdinonylamino, (N-oxide) -pyridinyiamino, 
pyrrolyiamino, pyrazolyiamino, benzotriazolylamino, piperidinyiamino, 
morpholinyiamino, thiazolyiamino, pyridinyiamino, imidazohdinylamino, 
benzothienyiamino, imidazolylamino or benzothiazolyiamino. 

The term "acyP as usecj herein denotes a group of formula C(=0)R wherein 
R is hydrogen, an unsubstituted or substituted straight or branched chain 
hydrocarbon residue containing 1 to 7 carbon atoms or a phenyl group. Most 
preferred acyl groups are those wherein R is hydrogen, an unsubstituted straight 
chain or branched hydrocarbon residue containing 1 to 4 carbon atoms or a 
phenyl group. 

Acyl in R 7 and R 8 (for NR 7 R 8 ) is independently of each other preferably 
methyicarbonyl (acetyl), ethylcarbonyi (propionyi), propylcarbonyi, butylcarbonyl 
or phenylcarbonyi (benzoyl). 

The term halogen stands for fluorine, chlorine, bromine or iodine, preferable 
fluorine, chlorine, bromine. 

Halogen in R 1 is preferably fluorine, chlorine or iodine and more preferred 
fluorine. 

Halogen in R 4 is preferably chlorine. 
Halogen in R 5 is preferably chlorine. 
Halogen in R 6 is preferably chlorine or bromine. 
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Halogen in R 12 or R 13 is preferably fluorine, chlorine , bromine or iodine, 
more preferred fluorine, chlorine or bromine 

Within the invention the term "X" represents O, S or CH2, preferably O or 
CH 2 . Most preferred W X* represents O. 

5 Within the invention the term "Y" represents O, S or NR 11 , wherein R 11 

represents hydrogen, hydroxy or alkyi which denotes an unsubstituted or aryl- 
substituted straight or branched chain hydrocarbon residue containing 1 to 7 
carbon atoms. Preferably "Y" represents O, S or NR 11 wherein R 11 represents 
hydrogen, hydroxy, phenylmethyl (benzyl), phenylethyl, phenylpropyi, 

10 phenylbutyl. 

Within the invention the term a Z° represents O or S, more preferred O. 

In the pictorial representation of the compounds given throughout this 
application, a thickened tapered line (T) indicates a substituent which is above the 
plane of the ring to which the asymmetric carbon belongs, a dotted line ( — ) 

15 indicates a substituent which is below the plane of the ring to which the 

asymmetric carbon belongs, and a wavy line ( - ) indicates a substituent which can 
be either above or below the plane of the molecule. It is to be understood that the 
pictorial representation of the compounds given throughout the specification are 
set forth for convenience and are to be construed as inclusive of other forms 

20 including stereoisomers, enantiomers and racemates and are not to be construed as 
limited to the particular form shown. 

Compounds of formula I exhibit stereoisomerism. The compounds of this 
invention can be any isomer of the compound of formula I or mixtures of these 
isomers. The compounds and intermediates of the present invention having one or 
25 more asymmetric carbon atoms may be obtained as racemic mixtures of 

stereoisomers which can be resolved, at the appropriate steps in the process of this 
invention by methods known in the art to obtain a given stereoisomer or pure 
enantiomer having a desired stereoconfiguration. Alternatively, the desired isomers 
may be directly synthesised by methods known in the art 

30 Asymmetric carbon atoms in the compounds of the present invention are 

denoted as a, b, c and <L The stereoconfiguration of each of the asymmetric carbon 
atoms denoted as a, b, c, and d can be designated according to the particular 
stereoisomer it represents. Compounds of the present invention include those 
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compounds wherein the carbon atom denoted as V has the S, R or R S- 
configuration; the carbon atom denoted as V has the S, R, or RS-connguration; 
the carbon atom denoted as V has the S, R, or Reconfiguration; and the carbon 
atom denoted as «d» has the S, R, or RS-configuration. In a preferred embodiment 
of ±e mventxon a , b, c and d denoting asymmetric carbon atoms and forming a «. 

P " D ' a " L 01 P ' L ribofuranosyi ring. Preferably a, b, c and d denoting 
asymmetric carbon atoms and forming an CD or 3-D ribofuranosyi ring and most 
preferred, 0-D ribofuranosyi ring. 

Compounds of formula I exhibit tautomerism that means that the 
compounds of this invention can exist as two or more chemical compounds that 
are capable of facile interconversion. In many cases it merely means the exchange 
of a hydrogen atom between two other atoms, to either of which it forms a 
covalent bond Tautomeric compounds exist in a mobile equihbrium with each 
other, so that attempts to prepare the separate substances usually result in the 
formation of a mixture that shows all the chemical and physical properties to be 
expected on me basis of the structures of the components. 

The most common type of tautomerism is that involving carbonyl, or keto, 
compounds and unsaturated hydroxyl compounds, or enols. The structural change 
is the shift of a hydrogen atom between atoms of carbon and oxygen, with the 
rearrangement of bonds as indicated. 

For example, in many aliphatic aldehydes and ketones, such as acetaldehyde, 
the keto form is the predominant one; in phenols, the enol form is the major 
component An intermediate situation is represented for example in ethyl 
acetoacetate, which at room temperature contains about 92.4 percent keto and 7 6 
percent enol; at -78- C, the interconversion of the two forms is slow enough for me 
individual substances to be isolated. 

It wiD be appreciated that within the present invention compounds of 
formula I exist in various tautomeric forms and that they are encompassed by the 
present invention. 
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A preferred embodiment of the invention is the use of compounds of 
formula I wherein 

B signifies a purine base Bl which is connected through the 9-nitrogen of formula 




wherein 

R 4 , R 5 , R 6 , R 7 , R 8 and R 9 are as defined in formula I; 

with the proviso that R 4 is not NH 2 and R 5 is not NH(CH 3 ); or 

B signifies a pyrimidine base B4 which is connected through the 1 -nitrogen of 
formula 




wherein 

Z, R 7 , R 8 , R 9 , R 12 , R 13 are as defined in formula I; 

with the proviso that R 12 is not hydroxy, alkoxy, N(CH 3 ) 2 , N(H)NH(CH 3 ) or 
N(H)NH 2 and R 13 is not hydroxyalkyl, chlorine or bromine; or 

B signifies a pyrimidine base B5 which is connected through the 1 -nitrogen of 
formula 




wherein 
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Y, Z, R 10 and R 13 are as defined in formula I; 

with the proviso that R 10 is not methyl or hydroxyethyl; 

for the treatment of diseases mediated by the Hepatitis C Virus (HIV) or for the 
preparation ofa medicament for such treatment ^or forthe 



R 1 is hydrogen, hydroxy, aDcyl, hydroxyalkyi, alkoxy or halogen, 
preferably wherein 
R 1 is hydroxy; 

R 2 is hydrogen, hydroxy, alkoxy, chlorine, bromine or iodine, 

preferably wherein 

R 2 is hydroxy; 

R 3 is hydrogen; or 

R 2 and R 3 represent fluorine; 

XisO; 

^candddenotmgasymmetnccarbonatonas^ 
preferably wherein 

^candddenotinga^etriccarbonatomsandfo^ 

forthe treatment of diseases mediatedbytheHepatitisC Vunas (HIV) orforthe 
preparation ofa medicament for such treatment 
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A particularly preferred embodiment of the invention is the use of 
compounds of formula I wherein 

B signifies a purine base Bl which is connected through the 9-nitrogen of formula 




wherein 

R 4 is hydrogen, hydroxy, aDcyl, alkoxy, alkylthio, aryloxy, aryithio, heterocydyl, 
NR 7 R 8 , halogen or SH, 

preferably wherein 

R 4 is hydrogen, chlorine or NH2, 

most preferred wherein 

R 4 is hydrogen; 

R 5 is hydrogen, hydroxy, alkyl, haloalkyl, cydoalkyl, alkoxy, alkylthio, aryl, aryloxy, 
aryithio, heterocydyl, heterocydylamino, halogen, NR 7 R 8 , NHOR 9 , NHNR 7 R 8 or 
SH, 

preferably wherein 

R 5 is hydroxy, alkylthio, aryl, heterocydyl, halogen, NR 7 R 8 or SH, 
most preferred wherein 

R 5 is alkylthio, aiyl, heterocydyl, halogen or NR 7 R 8 ; 

R 6 is hydrogen, hydroxy, alkyl, alkoxy, alkylthio, aryloxy, aryithio, heterocydyl, 
NR 7 R 8 , halogen, SH or cyano, 

preferably wherein 

R 6 is hydrogen, halogen, heterocydyl or NR 7 R 8 , 
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most preferred wherein 
R 6 is hydrogen or halogen; 

R 7 and R 8 are independently of each other hydrogen, alkyi, aryl, hydroxyalkyl, 
alkenylalkyi, alkynyialkyl, cycloalkyi or acyl, 

preferably wherein 

R 7 and R 8 are independently of each other hydrogen, alkyi, aryl, alkenylalkyi or 
alkynyialkyl, 

most preferred wherein 

R 7 and R 8 are independently of each other hydrogen, alkyi, alkenylalkyi or 
alkynyialkyl; 

R 9 is hydrogen, alkyi or aryi; 

for the treatment of diseases mediated by the Hepatitis C Virus (HIV) or for the 
preparation of a medicament for such treatment 



A further preferred embodiment of the invention is the use of compounds of 
formula I wherein 

B signifies a purine base Bl which is connected through the 9-nitrogen of formula 




wherein 



R 4 is hydrogen, hydroxy, alkyi, aflcoxy, alkylthio, aryloxy, arylthio, heterocydyi, 
NR 7 R 8 , halogen or SH, 



preferably wherein 
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R 4 is hydrogen or chlorine, 
most preferred wherein 
R 4 is hydrogen; 

R 5 is hydrogen, hydroxy, alkyl, haloalkyl, cydoalkyl, alkoxy, alkylthio, aryl, aryloxy, 
arylthio, heterocydyl, heterocydylamino, halogen, NR 7 R 8 , NHOR 9 , NHNR 7 R 8 or 
SH, 

preferably wherein 

R 5 is hydroxy, alkylthio, aryl, heterocydyl, halogen, NR 7 R 8 or SH, 
most preferred wherein 

R 5 is alkylthio, aryl, heterocydyl, halogen or NR 7 R 8 ; 

R 6 is hydrogen, hydroxy, alkyl, alkoxy, alkylthio, aryloxy, arylthio, heterocydyl, 
NR 7 R 8 , halogen, SH or cyano, 

preferably wherein 

R 6 is hydrogen, halogen, heterocydyl or NR 7 R 8 , 
most preferred wherein 
R 6 is hydrogen or halogen; 

R 7 and R 8 are independently of each other hydrogen, alkyl, aryl, hydroxyalkyl, 
alkenylalkyl, alkynylalkyl, cydoalkyl or acyl, 

preferably wherein 

R 7 and R 8 are independently of each other hydrogen, alkyl, aryl, alkenylalkyl or 
alkynylalkyl; 

R 9 is hydrogen, alkyl or aryl; 

with the proviso that R 4 is not NH 2 and R 5 is not NH(CH 3 ), 
preferably 
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with the proviso that R 5 is not NH(CH 3 ); 

for the treatment of diseases mediated by the Hepatitis C Virus (HIV) or for the 
preparation of a medicament for such treatment 

A particularly preferred embodiment of the invention is the use of 
compounds of formula I wherein 

B signifies an oxidised purine base B2 which is connected through the 9-nitrogen 
of formula 




wherein 

R 4 is hydrogen, hydroxy, alkyi, alkoxy, alkyithio, aryloxy, arylthio, heterocyclyl, 
NR 7 R 8 , halogen or SH, 

preferably wherein 

R 4 is hydrogen; • 

R 5 is hydrogen, hydroxy, alky!, haloalkyl, cydoalkyl, alkoxy, alkyithio, aryi, aryloxy, 
arylthio, heterocydyi, heterocyclylamino, halogen, NR 7 R 8 , NHOR 9 , NHNR 7 R 8 or 
SH, 

preferably wherein 

R 5 is hydrogen, alkyi, heterocyclyl or NR 7 R 8 ; 

R 6 is hydrogen, hydroxy, alkyi, alkoxy, alkyithio, aryloxy, arylthio, heterocyclyl, 
NR 7 R 8 , halogen, SH or cyano, 

preferably wherein 

R 6 is hydrogen; 
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R 7 and R 8 are independently of each other hydrogen, alkyl, aryi, hydroxyalkyl, 
alkenylalkyi, alkynyialkyl, cydoalkyl or acyl, 

preferably wherein 

R 7 and R 8 are independently of each other hydrogen, alkyl, aryl, hydroxyalkyl, 
alkenyialkjd, alkynyialkyl, cydoalkyl or acyl; 

R 9 is hydrogen, alkyl or aryi; 

for the treatment of diseases mediated by the Hepatitis C Virus (HIV) or for the 
preparation of a medicament for such treatment 

Another preferred embodiment of the invention is the use of compounds of 
formula I wherein 

B signifies a purine base B3 which is connected through the 9-nitrogen of formula 




wherein 

R 4 is hydrogen, hydroxy, alkyl, alkoxy, alkyithio, aryloxy, arylthio, heterocydyl, 
NR 7 R 8 , halogen or SH, 

preferably wherein 

R 4 is hydrogen, NR 7 R 8 or hydroxy, 

R 6 is hydrogen, hydroxy, alkyl, alkoxy, alkyithio, aryloxy, arylthio, heterocydyl, 
NR 7 R 8 , halogen, SH or cyano, 

preferably wherein 

R 6 is hydrogen, halogen or NR 7 R 8 ; 
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R 7 and R 8 are independently of each other hydrogen, alkyl, aryl, hydroxyalkyi, 
alkenylalkyi, alkynyklkyi, cycloalkyi or acyi, 

preferably wherein 

R 7 and R 8 are independently of each other hydrogen or alkyl; 

R 9 is hydrogen, alkyl or aryl; 

R 10 is hydrogen, alkyl or aryl, 

preferably wherein 

R 10 is hydrogen or alkyl; 

YisO.SorNR", 

preferably wherein 

YisO,S,NHorN-aIkyl; 

R u is hydrogen, hydroxy, alkyl, OR 9 , heterocydyl or NR 7 R 8 ; 

for the treatment of diseases mediated by the Hepatitis C Virus (HIV) or for the 
preparation of a medicament for such treatment 



Another preferred embodiment of the invention is the use of compounds of 
formula I wherein 

B signifies a pyrimidine base B4 which is connected through the 1-nitrogen of 
formula 




wherein 



ZisOorS, 
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preferably wherein 
ZisO; 

R 12 is hydrogen, hydroxy, alkyi, alkoxy, haloalkyl, alkylthio, aryl, aryloxy, arylthio, 
heterocyclyi, heterocyclylanuno, halogen, NR 7 R 8 , NHOR 9 , NHNR 7 R 8 or SH, 

preferably wherein 

R 12 is hydroxy, alkyi, heterocyclyi, NR 7 R 8 , NHOR 9 , heterocyclylamino, NHNR 7 R 8 
orSH, 

most preferred wherein 

R 12 is hydroxy, alkyi or NR 7 R 8 ; 

R 13 is hydrogen, alkyi, hydroxyalkyl, alkoxyalkyl, haloalkyl, cydoalkyl or halogen, 

preferably wherein 

R 13 is hydrogen, alkyi or halogen, 

most preferred wherein 

R 13 is hydrogen; 

R 7 and R 8 are independently of each other hydrogen, alkyi, aryl, hydroxyalkyl, 
alkenylalkyl, alkynylalkyl, cydoalkyl or acyl, 

preferably wherein 

R 7 andR 8 are independently of each other hydrogen or alkyi; 
R 9 is hydrogen, alkyi or aryl; 

for the treatment of diseases mediated by the Hepatitis C Virus (HIV) or for the 
preparation of a medicament for such treatment 



A further preferred embodiment of the invention is the use of compounds of 
formula I wherein 
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B signifies a pyrimidine base B4 which is connected through the 1-nitrogen of 
formula 




wherein 
ZisOorS, 
preferably wherein 
ZisO; 

R 12 is hydrogen, alkyl, haloalkyl, alkylthio, aryl, aryioxy, arylthio, heterocyclyl, 
heterocydylaniino, halogen, NR 7 R 8 , NHOR 9 , NHNR 7 R 8 or SH, 

preferably wherein 

R 12 is alfcyl, heterocyclyl, NR 7 R 8 , NHOR 9 , heterocydylamino, NHNR 7 R 8 or SH, 

most preferred wherein 

R 12 is hydroxy, alkyl or NR 7 R 8 ; 

R 13 is hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl, haloalkyl, cycloalkyl or haloga 

preferably wherein 

R" is hydrogen, alkyi or halogen, 

most preferred wherein 

R 13 is hydrogen; 

R 7 and R 8 are independently of each other hydrogen, alkyl, aryl, hydroxyalkyl, 
alkenylaEkyl, alkynylalkyl, cycloalkyl or acyl, 

preferably wherein 
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R 7 and R 8 are independently of each other hydrogen or alkyi; 
R 9 is hydrogen, alkyi or aryl; 

with the proviso that R 12 is not N(CH 3 ) 2 , N(H)NH(CH 3 ) or N(H)NH 2 and R 13 is 
not hydroxyalkyi, chlorine or bromine, 

preferably 

with the proviso that R 12 is not N(CH 3 ) 2 , N(H)NH(CH 3 ) or N(H)NH2; 

for the treatment of diseases mediated by the Hepatitis C Virus (HIV) or for the 
preparation of a medicament for such treatment 

Another preferred embodiment of the invention is the use of compounds of 
formula I wherein 

B signifies a pyrimidine base B5 which is connected through the 1 -nitrogen of 



wherein 

YisO,Sor NR 11 , 
preferably wherein 
YisOorNR 11 ; 
ZisOor S, 
preferably wherein 
ZisO; 

R xo is hydrogen, aDcyl or aryl, 
preferably wherein 



formula 



Y 
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R 10 is hydrogen; 

R 13 is hydrogen, alkjd, hydroxyalkyl, alkoxyalkyi, haloalkyi, cydoalkyi or halogen, 

preferably wherein 

R 13 is hydrogen, alkjd or halogen; 

for the treatment of diseases mediated by the Hepatitis C Virus (HIV) or for the 
preparation of a medicament for such treatment 



A further preferred embodiment of the invention is the use of compounds of 
formula I wherein 

R 1 is hydrogen, halogen, hydroxy, alkyi, alkoxy, cyano or azido, 
preferably wherein 

R l is hydrogen, fluorine, hydroxy, Q^-alkyi, C M -alkoxy, cyano or azido; 
R 2 is hydrogen or hydroxy; or 
R 2 and R 3 represent fluorine; 
XisOorCH* 

a, b, c, d denoting asymmetric carbon atoms each of which is substituted with 4 
different substituents; and 

B signifies a pyrimidine base B4 which is connected through the 1-nitrogen of 
formula 




wherein 



ZisO; 
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R 12 isNR 7 R 8 ; 

R 13 is hydrogen, alkyl or halogen, 
preferably wherein 

R 13 is hydrogen, Q-4-aIkyl or fluorine; 

R 7 and R 8 are independently of each other hydrogen or alkyl, 

preferably wherein 

R 7 and R 8 are independently of each other hydrogen or Q-4-alkyl; 

for the treatment of diseases mediated by the Hepatitis C Virus (HIV) or for the 
preparation of a medicament for such treatment 

Another preferred embodiment of the invention is the use of compounds of 
formula I wherein 

R 1 is hydrogen, halogen, hydroxy, alkyl, alkoxy, cyano or azido; 
preferably wherein 

R 1 is hydrogen, fluorine, hydroxy, Q-4-alkyl, Q-4-alkoxy, cyano or azido; 

R 2 is hydrogen or hydroxy, or 

R 2 and R 3 represent fluorine; 

XisOorCHj, 

preferably wherein 

XisCH* 

a, b, c, d denoting asymmetric carbon atoms each of which is substituted with 4 
different substituents; and 
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B signifies a pyrimidine base B4 which is connected through the 1 -nitrogen of 
formula 




wherein 

ZisO; 

R 12 is NR 7 R 8 ; 

R 13 is hydrogen, alkyi or halogen, 
preferably wherein 

R 13 is hydrogen, Q-4-alkyl or fluorine; 

R 7 and R 8 are independently of each other hydrogen or alkyi, 

preferably wherein 

R 7 and R 8 are independently of each other hydrogen or C^-aBcy!; 

with the proviso that R 12 is not N(CH 3 ) 2 and R 13 is not chlorine or bromine, 

preferably. 

with the proviso that R 12 is not N(CH 3 )2; 

for the treatment of diseases mediated by the Hepatitis C Virus (HIV) or for the 
preparation of a medicament for such treatment 

A further preferred embodiment of the invention is the use of compounds of 
formula I wherein 
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B signifies a pyrimidine base B5 which is connected through the 1-nitrogen of 
formula 

Y 




wherein 
5 YisO,SorNR n ; 
ZisOorS; 

R 10 is hydrogen, alkyl or aryi; 

R 13 is hydrogen, alkyl, hydroxyalkyi, alkoxyalkyl, haloalkyl, cydoalkyl or halogen; 

with the proviso that R 10 is not methyl or hydroxyethyl; 

10 for the treatment of diseases mediated by the Hepatitis C Virus (HIV) or for the 
preparation of a medicament for such treatment 
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More preferred embodiments for the use of compound of formula I for the 
treatment of diseases mediated by the Hepatitis C Virus or for the preparation of a 
medicament for such treatment are set out in table 1 (see below): 

Table 1 



Example 


STRUCTURE 


Name 


1 




6-Dimethyiamino-9-({3-D- 
ribofuranosyl)purine 


2 


HO. OH 


6-[l(S)-Methyl-2- 
phenylethyiamino] -9-(($-D- 
ribofuranosyi)purine 


3 


NHj 

OH 


3'-Deoxyadenosine 


4 


HQ \h ^ ^ 


6-(Phenylethylamino)-9-(P-D- 
ribofuranosyi)purine 


5 


JO 

OH OH 


6-(Cydohexyiamino)-9-(P-D- 
ribofuranosyi)purine 
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6 


HO >< NHa 

HO OH 


2-Chloroadenosine 


7 


to 

oh" 0 " 
> 


Adenosine- 1 -oxide 


8 


HO OH 


9-(p-D-Ribofuranos)d)purine 


9 


pA. %ll OH 
OH 


3 ' -Deoxyguanosine 


10 


n^Vnh, 

HO OH 


8-Bromoadenosine 


11 


HO^VV 

— L 

HO W 


S-Bromo-Z'-deoxyadenosine 


12 


ho oh ~y 

NHj 


8-Bromoguanosine 
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1 13 


1 \r9r s 


6-Thioguanosine 


1 14 


Hcf °oh 


Inosine 1 


1 15 


I T 

00 

| OH OH 


|6-Thioinosine 


1 16 1 


w 

OH OH 


6-MethyMrio-9-((J-D- | 
ribofuranosyl)purine I 


1 17 1 




L-Inosine 1 


18 


h/ \>h Br | 


>-Bromoinosine 
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19 


HO* ' 


< 

OH 


> 


6-Chloro-9-(p-D- 
ribofuranosyl)purine 


20 


HO* \ 


JH 




2-Amino-6-chloro-9-(P-D- 
ribofuranosyl)purine 


21 


HO-V 'oh 


2 , -Deoxy^5-fluorouridine 


22 


HO OH 


l-((}-D-Arabinofuranosyl)-5- 
fluorouracil 


23 


X 

' w 

OH 6 


I 

H 


4-Thiouridine 


24 


HO^ 

HC? 




r 

H 


5-Huorouridine 


25 




OH 


5-Bromouridine 
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I 26 




0 

>'^ N y.OH 


3-Methyiuridine 1 


I 27 


J 




5-Methyiuridine | 


28 


X 

1 HO— 


OH 


l-(p-D-Arabiiiofuranosyl)uraca 1 


29 




* # * 

OH • 


l-(p-D-Arabinofuranosyi)-5- I 
methyluracil j 


1 30 1 




y 

V^OH 
OH 


1 - (P-D-Arabinofiiranosyl) -5- I 
iodouracil 


1 31 1 


f 

'? 

OH 


r 

P *»OH 


i'-Deoxy-S-methyluridine 1 
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32 


NH, 

HO OH 


5-Fluorocytidine 


33 


NH, 

HO OH 


l-(P-D-Arabinofuranosyl)-5- 
fluorocytosine 


34 


HO OH 


5-Methyicytidine 


35 


NH, 


2 > ,3 , -Dideoxycytidine 


36 


OH OH 


N4-Acetylcytidine 


37 


OH 


3-Deoxyqtidine 


38 




6-(N-Methyipropylamino)-9-(P- 
D-ribofiiranosyl)piirine 
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1 39 


X 


^ vP"i>-KiDoruranosyl)-6-(4- 
thiomorpholinyi)purine j 


| 40 


1 

w 


6— (N-MethyI-2- j 

propenyiamino)-9~(P-D- 

ribofurano$yl)purine 


41 


w 


6-(N-Methyl-2-propynylainino)- 
9-(P-D-ribofuranosyi)purine j 


1 42 


O-O 

HO* OH 


6-(4-Moipholinyl)-9-(|3-D- j 
ribofuranosyi)purine I 


I 43 


OC 1 

HO* OH 


5-Diethyiamino-9-(p-D- j 
ibofuranosyl)purine 


44 




[-(ICR^J-PhenylethylaminoJ-g- 
P-D-ribofuranosyi)purine ! 
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45 


HO* *OH 


methylethylamino)-9-(p-D- 
ribofuranosyl)purine 


46 




6-(3-PhenyIpropylamino)-9-(P- 
D-ribofuranosyl)purine 


AH 
4/ 


\ 


thienyl) ethylamino] purine 


48 


HO OH 


6-Dibenzylamino-9-(p-D- 
nbofuranosyl)purine 


49 


\ 


6-Hexylamino-9-0-D- 
ribofuranosyl)purine 
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50 


o 

TO 


6-(3-Pyrid)dniethy1ainino)-9-(P- 
D-ribofuranosyi)ptirine 


51 




^[^(^Fluorophenyl)-!^^^- 
tetrahydropyridyl] -9-(0-D- 
ribofuranosyl)purine 


52 




6-[4-(2- 

Methoxyphenyl)piperazinyl] -9- 
(|3-D-ribofurano$yi)purine 


53 


HO* 


6-[2-(3-Indolyi)ethylamino]-9- 
(P-D-ribofuranosyl)purine 


54 




Chlorophenyi)ethylamino)] -9-(P- 
D-ribofuranos)d)purine 
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55 


HO* *OH 


6-(N-Methylphenylainino)-9-(P- 
D-ribofuranosyl)purine 


56 


* )-v s0H 

o "T 

/ "oh ; 

HO 


9-0-D-Ribofuranosyl)-6- 

(l,2,4,5-tetrahydro-3H- 

benzazepin-3-yl)purine 


57 


X- 
TO 


9-(ft-D-IUbofuranosyl)-6- 
( l,234-tetrahydro-2- 
isoquinolyl)purine 


58 


ho" *oh 


6-(4-Methylpipera2inyi)-9-(P-D- 
ribofuranosyi)purine 


59 




9-(P-D-Ribofuranosyl)-6- 

(l,3,4,5-tetrahydro-2H- 

benzazepin-2-yl)purine 
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60 


1 


Cyanomethyiphenyl) ethylamino] - 
9- (P-D-ribofuranosyi)purine 


61 


N 

CO 

0 J 


6-(2>3-Dihydro-l-iiidolyl)- 9-(p- 
D-rib ofuranosvl^ ourin e 


62 


f\-s 


9-0-D-Ribofuranosyi)-6- 

(23,4,5-tetrahydro-l,4- 
benzothiazepin-4-yl)purine 


63 


^0 


9-(0-D-Ribofiiranosyl)-6- 

(2 > 3,4 > 5-tetrahydro-l > 4- 

benzoxazepin-4-yl)purine 


64 


J*: 


6-(8-Aminosulphonyl-2,3 > 4,5- 

tetrahydro-lH-2-benzazepin-2- 

yi)-9-(P-D-ribofuranosyi)purine 
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65 




6- [2.(3,4- 

Dimethoxyphenyl)ethyiamino)-9- 
(P-D-ribofuranosyl)purine 


66 


HO OH 


6-[-2-(4- 

Hydroxyphenyl) ethylamino] -9- 
(P-D-ribofuranosyl)purine 


67 


TO 


6-(2-Isoindolinyi)-9-(p-D- 
ribofuranosyi)purine j 


68 


HO- 7 


6-(7-Aminosulphonyl-2,3>4,5- 
tetranydro- lH-benzazepin-3-yl;- 
9-(P-D-ribofuranosyi)purine 


69 


HO OH 


6-(N-Cydohexylmeth)damino)-9- 
( P-D-ribofuranosyl)purine 


70 


^^^^^^^^ 


6-(N-Hexylmeth^amino)-9-(P" 
D-ribofuranosyi)purine 
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71 




^*0H 
'OH 


e-dO.ll-Dihydro-SH- 
dibenzo [a,d] cydohepten-5- 
ylamino)-9-(P-D- 
ribofuranosyi)purine 


72 


w 

0 


OH 


o- |N - ( 10,1 l-Dihydro-5H- 
diben2o[a,d]cyclohepten-5- 
yi)methyiamino]-9-(P-D- 
ribofuranosyl)purine 


73 




c . 


6-[N-(5- 

n i l n a lupcjaiyx j ineLuyiaiiiiiio j ~j- 
(p-D-ribofiaranosyi)purine 


74 


HO \==/ H 
HO* *0H 




6-[(5-Chloro-2- 

methoxyphenyl)methylamino] -9- 
[P-D-ribofuranos)d)purine 


75 


HO* **QH 




6-[(2- 

Me1iylplienyl)xnethyiamiiio] -9- 
'P-D-ribofuranosyi)purine 


76 


HO* *OH 


5-(Hexamethyieneimino)-9-(p-D- 
ribofuranosyi)purine 
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77 




6-(l-PyrxoKdinyl)-9-(p-D- 
ribofiiranosyl)purine 


78 




6-(4-Hydroxypiperidin-l-yl)- 9- 
(0-D-ribofuranosyl)purine 


79 




6-(l-Piperidinyl)-9-(0-D- 
ribofuranosyl)purine 


80 




6-(2-Propenyi)amino-9-(P-D- 
ribofuranosyl)purine 


81 


J 


6-(2-Propvnvl}amino-9-(B-D- 
ribofuranosyi)purine 


82 


i 

J 1 - 


6-(l-Methyl)ethylamino-9-(P-D- 
ribofuranosyl)purine | 
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83 


J*" 


6-bis-(2-Propenyi)amino-9-(P-D- 
ribofuranosyl)purine 


84 




6-(2-Phenyiethyl)methyiamino-9- 
(P-D-ribofuranosyl)purine 


85 




6-Ethyimethylamino- 9-(B-D- 
ribofuranosyl)purine 


86 


i L 

w 

>Y OH 


6-bis-[(3-Methyl)butyiamino] -9- 
(p-D-ribofuranosyi)purine 


87 


h/\h 


6-(4-Aminophenyi)methylamino- 
9-({3-D-ribofiiranosyl)purine 


88 


°& 


6-(2-Pyridylmethyl)amino-9-(P- 
D-ribofuranosyi)purine 
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89 


w 

°\ f 1 

J^CH 


6-(2-Hydroxyethyi)methylamino- 
9-(p-D-ribofurano.syI)purine 


90 




6-Dipropylamino-9-(P-D- 
ribofuranosyl)purine 


91 




6-[2-PhenyMN- 
propionyl)ethylamino] -9-(0-D- 
ribofuranosyl)purine 


92 


0 >o 

w 

>Y° H 


6-(N-Benzoyl-2- 

phenylethylainino)-9-(p-D- 

ribofiifanosyl)purine 


93 




l-Benzyl-6-imino-9-(p-D- 
ribofuranosyl)purine 
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94 




l-Methyi-6-(2- 

phenyiethyiimino)-9-(3-D- 

ribofuranos)d)purine 


95 




2-Amino-6-meth^amino-9-(P-L- 
ribofuranosyl)purine 


96 




2-Amino-6-methyIamino-9-(P-D- 
ribofuranosjd)purine 


97 




2-Amino-6- (4-morpholinyl)-9- 
(|3-D-ribofuranos}d)purine 


98 




2- Amino-6-(l-pyrrolidin)d)-9"-(P- 

3- ribofuranosyl)purine 


99 


HO'»/j? 
HO 2h 


2,6-Diamino-9-(P-L- 
ribofuranosyl)purine 


100 


HO OH 


2,6-Diamino-9-(p-D- 
ribofiiranosyi)purine 
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101 


HO OH 

ct 


2-Chloro-6-( 1 -pyrrolidinyl)-9- (0- 
D-ribofuranosyl)purine 


102 




2-Chloro-6-(l- 

hexamethyieneimino)-9-(P-D- 
ribofuranosyi)purine 


103 




2-Cbloro-6-(4-hydroxy- 1 - 

piperidinyl)-9-(fJ-D- 

ribofuranosyDpurine 


104 




6- [ (N-Cyclohexyl) methyiamino] - 

2-methyithio-9-(p-D- 

ribofuxanosyl)purine 


105 


TO 


6-(l-Pyrrohd)-9-(8-D- 
ribofiiranosyl)purine 


106 




6-(l-Pyrrolyi)-9-(P-D- 
arabinofuranosyi)purine 


107 


Y 

0H * 


6-(l-Pyrrolyi)-9-(p.D- 
ribofiiranosyl)purin-8-(7H)-one 
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108 



109 




OH 




9-(3-Deosy-p-D-ribofuranosyi)- 
6-(l-pyrrolji) purine 



6-(l-Pyrroljrl)-9-(P-L- 
ribofuranosyi)purine 



110 




6-(l-IndoIyi)-9-(p-D- 
ribofuranosyl)purine 



111 




OH 



OH 



6-(l-Imidazolyl)-9-(P-D- 
ribofuranosyl)purine 



112 




9-0-D-RibofuranosyJ)-6-(U,4- 
triazol-l-yl)purine 
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113 


0 J | 
'''OH 


6-(l-Pyrazolyl)- 9-(|3-D- 
ribofuranosyi)purine 


114 


o 

H 


9-(p-D-ribofuranosyi) 6-(l,2,4- 
triazol-4-yl)purine 


115 


HN 

OQ 

o J[ 


6-(2-Phenylethyiamino)- 
ribofuranosyl)purine-l-oxide 


116 


HO OH 


6-Methylamino-9-(0-D- 
ribofuranosyl)purin-2( lH)-one 


117 


HO OH ^ 


2-Met±toxjr-6-methylamino-9-(P- 
D-ribofiiranosyI)purine 


118 


>- 


2-Methoxyadenosine 
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119 


A* 


2,6-Dichloro-9-(P-D- 
ribofuranosyl)purine 


120 




6-Methoxy-9-(0-D- 
ribofuranosyi)purine 


121 




2-Amino»6-benzyithio-9-(P-D- 
ribofuranosyl)purine 


122 


HO^V^IjT 


6-Benzyithio-2-hydroxjr-9-(p-D- 
ribofuranosyl)purine 


123 


• OH 


9-(p-D-Ribofuranosyl)purine- 
2,6,8(lH,3H,7H)-trione 


124 


>- 

HO M OH . 


2- ( Acetylamino)inosine 



WO 02/18404 



PCT/EP01/09633 



-58- 



125 


NH, 


8-(Methylamino)adenosine 


126 




8-(2-Phenylethyiamino) 
adenosine 


127 


HO OH 


8-Benzyiaminoadenosine 


128 


} — ( N=5s/ N 
HO OH 


8-( l-Piperidinyl)adenosine 


129 


_ / ' 
HO* % OH ^ 


8-(Dimethyiamino)adenosine 


130 


HO OH ^K^vxS^ 


8-(3-PhenyIpropylaiiiino) 
adenosine 


131 


HO OH 


8-(4-Morpholinyl)adenosine 
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132 




8-(N-Methyl-2- 
phen)dethyiamino)adenosine 


133 


HO OH 


8-(3-Pyridylmethylamino) 
adenosine 


134 


\-« 

HO OH 


8- (Ethjdamino)adenosine 


135 




8-(l,2,3,4-Tetrahydro-2- 
isoquino!yi)adenosine 


136 


<>h 


8- [2-(4-Morpholinyl)ethyiamino] 
adenosine 


137 




3-(Hexyiamino)adenosine 


138 


HO*' L™^XQ 


5- (2-Cyclohexylethyiamino) 
tdenosine 
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139 


•Q-nh, 

HO*' ^"W^, 

r»w >** • 1 11 


8-(2(R,S)-Phenylpropyiamino) 
adenosine 


140 


Ho^Cpr 

OH** 4 — "y^i 


8-[2-(4-Methyiphenyl) 
ethylamino] adenosine 


141 


HO OH 


8-[2-(l-Methyl-2-pyrrolyl) 
ethylamino] adenosine 


142 




8-[2-(4-Aminosdphonylphenyl) 
ethylamino] adenosine 


143 




8-(4~Phenyl-l -piperazinyi) 
adenosine 


144 


ho' \h HMs ^ / ^\ 


8-(2-(4-Imidazolyl)adenosine 


145 


HO '0H HI ^nX 1 N^\ 


8-(l- 

Naphthylmethylamino)adenosine 
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1 146 


nh 1 


|8-[2-(4- 

HydroxyphenyI)ethylainino] 
adenosine 


1 147 




8-(4-Phenylbutyiamino) 
adenosine 


1 148 


a 


8-[2-(4- 

ChIorophenyi)ethyiainino] 
adenosine I 


I 149 


HO ^^sA| 


8-[2-(2,4- | 

Dichlorophenyl)ethyiamino] 
adenosine f 


I 150 


HO* Vu HN v s X*^. nu 

un ^CHj | 


8-(2-Propenylamino)adenosine 


1 151 


HO* "0H«*S^ QH 


8-(2-Hydroxyethyiaxnino) 1 
adenosine I 


1 152 




Kl(R)-Methyl-2- ~| 
>henyiethylainino)adenosine 


153 




-(4- 

luoroben2ylamino)adenosine 1 
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154 


HO* '"OH HN VX^0^ S 


8- [(4-Hydroxycarbonyl)- 
benaylamino] adenosine 


155 


HO OH 


8-(2-Propynylamino)adenosine 


156 


HO OH 


8-( l-Meth)iethyiamino)adenosine 


157 


HO OH 


8-[(4- 

Trifluoromethyl)ben2ylamino] 
adenosine 


158 


^o v jr>v NHa 

HO OH 


8-[(2,5-Dimethoxy)benzylamino] 
adenosine 


159 




8- [2-(2-thienyl)ethylamino] 
adenosine 


160 


Ho" OH HN -^^^J^ 


8-[2-(4- 

Aminophenyi) ethylamino] 
adenosine 1 
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1 161 


1 £b 

1 HO OH ^-^^q-^^ 


8-(2- ~h 

Phenoxyethylamino) aden osine 


162 


| HO* *0H»O^> 


8- [(2-Thienyi)methyiamino) 1 
adenosine 


163 




8-[(4-tert-Butyi)benzyianiino] 1 
adenosine j 


164 


1 on ^ 

HO OH 


8-(l(R)-Phenylethylamino) j 
adenosine 


1 165 


55^ 

ho" *qh 


8-(l(S)-Phenytethylamino) ] 
adenosine 


1 166 1 


HO** QH "^^^ N^y^Sj 


8-(6- 

■ ) henylhex7iamino)adenosine 


167 


HO OH 


M2-Hydroxy-l(S)- 
phen)i)ethylaniino] adenosine 


1 168 1 


•w 

HO 


i'-Deoxy-8-(2- ~| 
?hen)dethylamino)adenosine 
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169 


HO v 


2'-Deoxy-8-(3- 

phenyipropylainino)adenosine 


170 


HO 


8-Benzylamino-2 > - 
deoxyadenosine 


171 


NO 


2'-Deox>r-8-(4- 

*d1i en vlbutvl ami no^ adenosine 


172 


HCT Hm^^-s^ ^ 


2'-Deoxy-8-(6- 
phenylhexyiainino)adenosine 


173 


Q 

HO OH ^ 


8-(4-Morpholinyl)inosine 


174 




8-(Benz)daniino)inosine 


175 


NH 2 


8- (Methyithio)adenosine 
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176 


HO OH 


8-(Benzjdthio)adenosine 


177 




8-(Benzyloxy)adenosine 


178 


HO OH 


8-Ethoxyadenosine 


179 


* ** s 

HO OH 


6-Amino -9-(|3-D- 

ribofuranosyl)purine-8(7H)- 

thione 


180 




8-[(l-Hydroxy-l-methyl)ethyl] 
adenosine 


181 


) OH 


y- \ p-JL/-xuDOiuranosyij -o-^3- 
thienyl)purine 


l&Z 




6-Phenyl-9-(p-D- 
ribofuranosyl)purine 
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183 




6-(4-Muorophenyl)-9-(|3-D- 




Q 


ribofuranosyl)purine 




CO 






HO OH 




184 




6-(4-CMorophenyl)-9-(p-D- 




0 


ribofuranosyl)purine 






• 


185 


cS 


6-(4-Methjdphen)d)-9-(P-D- 






riDOiurajiosyi ^purine 




TO 










186 


X 


6-(4-Methox7phenyi)-9-(P-D- 






ribofuranosyl)purine 




HO OH 




187 




9-0-D-Ribofuranosyl)-6-(l- 






tbianthrenyl)purine 
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188 


0 


6-(4-Biphenylyi)-9-0-D- 






ribofuranosyi)purine 




Q 
w 






HO 'OH 




189 




6-(4-Methyithiophenyi)-9-0-D- 






ribofuranosyi)purine 




HO— 1 0 J 






\* % % 

HO OH 




190 


HO 'OH 


6-(2-Meth)iphenyl)-9-(P-D- 
riboforanosyi)purine 


191 




6-(9-Phenanthrenyl)-9-(P-D- 




HO** *OH 


ribofuranosyi)purine 


192 


HO* *'OH 


trifluoromethyiphenyi)purine 
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193 




6-(2-Phenoxyphenyl)-9-(P-D- 
ribofuranosyl)purine 


194 




6-(4-tert-Butylphenyl)-9-0-D- 
ribofuranosyl)puxine 


195 


HO OH 


9-(P-D-Ribofuranosyl)-6-(2- 
trifluorometiboxyphen)d)purine 


196 


HO OH 


6-(4-Phenoxyphenvl)-9-fB-D- 
ribofuranosyl)purine 


197 




6-(3-Methoxyphenyl)-9-(^D- 
ribofuranosyi)purine 
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170 




6-(2-Napnthyl)-9-(p-D- 






ribofuranosvi^Durine 








199 




6-(3-Biphenyiyi)-9-(P-D- 






ribofuranosyl)purine 




HO OH 




200 




6- [4-(2-Meth)dpropyi)phen)d]-9- 




0 

w 


(p-D-ribofiiranosyi)purine 




ho" \h 




201 




6-(3-Ruorophenyl)-9-(0-D- 




T 


nnofi i tji n n cvl Ini i in n ^ 

11LSU1UJ. CUlUoYl y ULLLlliC 




HO-1 of 






HO* 'bH 




202 




Q ( ft F> "DiKrwfiiM«/x«ri7l\ A 

?- \ p-JL/-iwDOiuranosyi j-o- ^4- 




Q 


trifluoromethylphenyi)purine 




m 






HO- ^V°Nf 






HO % OH 
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203 




6-(3-Ethoxyphenyi)-9-(p-D- 
ribofuranosyl)purine 


204 




6- [3-( 1-Methyl)ethyiphenyl] -9- 
(P-D-ribofuranosyl)purine 


205 


KO OH 


9-(p-D-Ribofuranos)d)-6-(4- 
trifluoromethoxyphenyl)purine 


206 




6-(4-Ethylphenyl)-9-(0-D- 
ribofuranosyl)purine 


207 


°f"'OH 


2-Amino-6-phenyl-9-((3-D- 
ribofuranosyl)purine 


208 


OH OH 


5-Ethyluridine 
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209 


-A... oh 


5- [( 1-Methyi)ethyl] uridine 


210 




5-Methoxymethyluridine 


211 




5-Ethoxymethyiuridine 


212 


qA^OH 

ho-~/\h 


5-Chlorouridine 


213 


f 

HO,.. A 0 

HO*" > 
. HO 


3-ivj.emyi- i-^p-i-f- 
ribofuranosyl)uracil 


214 


Q 

HO-/ 'OH 


l-(p-D-ArabuQofuranosyl)-5- 
ethyiuracil 
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215 




1- (|3-D-Arabinofurano$yl)-5- 






:>romouracil 




HO—/ OH 




Z10 


A-OH 
HO--/ \>H 


— ' JLVXC Ulyl *x LUiVJ Ul llllllt* 


217 


\ 


4-Methoxy-l-(P-D- 




v_ / 


nDofuranosyl)pyrimidin-2 ( 1H)- 




one 




HO OH 




218 




4-Methylthio-l-(P-D- 






ribofuranosyi)pyrimidin-2( 1H)- 






one 










HO-/" *0H 




219 




5-Huoro-4-methylthio-l-(p-D- 




n^'^y* 1 OH 


nbo rur anosyl jpynimam-z U ri ; - 
one 








220 




5-Methyi-4-methylthio-l-(p-D- 






ribofuranosyl)pyrimidin-2(lH)- 




</y.OH 


one 




HO—/ OH 
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221 


»o-~y 'oh 


5-Fluoro-4-thiouridine 


222 


A 

HoJ^OH 


l-(2-Deoxy -a-D-erthyro- 
pentofiiranos)i)-5-fluorouracil 


223 




2 , -Deoxjr-5-fluoro-3- 
methyluridine 


224 


A- 

HO— ' OH 


l-(a-D-Erthyro-2- 

deoxypentofuranos^[)-5-fluoro-3- 

methyiuracil 


225 


ho-M,h 


2'-ChIoro-2 , -deoxyuridine 


226 ' 


n* / ^ S S"* % Br 

ho-/\h 


2 , -Bromo-2 > -deoxyuridine 



WO 02/18404 



-74- 



PCT/EP01/09633 



227 


0 *y 

HO--^~~^OH 


l-(2-Deoxy-P-D-]yxofuranosyl)- 
5-methyluracil 


228 


A 


S'-Deoxy^-fluoro-S-- 
methyiuridine 


229 




2^ , -Dideoxy-5-ethyl-3 > - 
methoxyuridine 


230 




S^Benzjdoxy-^^'-dideoxy-S- 
methyluridine 


231 




^'-Dideoxy-S-ethyi-S'- 
iodouridine 


232 




3 , -Azido-2 , ,3 , -dideoxy-5- 
ethyluridine 
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1 233 


T T 1 


3'-Aado-2\3'-dideoxy-5- I 
methyicytidine 


1 234 


HO 


l-(3-Deoxy-P-L-threo- 1 
pentofuranosyi)-5-fluoroc7tosine 


1 235 




4-Methyiamino-l-((3»D- I 

nT>ofuraaosyi)pyrimcto 
one 


236 


HN 

Ho-y\„ 


5-Fluoro-4-methylamino- 1 - ({3-D- 1 

riboftu^osyI)pyrunidin-2(lH)- 
one 


237 


HO—* OH 


Hl-Pynrotyi)-l-(P-D- | 

ribofiii^osyi)pyrimidin-2(lH)- 
one 


1 238 1 




W>3dmino-l-(B-L- "1 

iT>ofuranos)d)pyrimidin-2(lH)- 
>ne 
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239 


,OH 


4-Oximino-l-(P-D- 
ribofuranos)d)pyriinidin-2( 1H)- 
one 


240 




4-Oximino-l-(P-D- 

arabinofaranosyl)pyrimidin- 

2(lH)-one 


241 




5-Huoro-4-oximino-l-(P-D- 

ribofuranosyi)pyriniidiii-2(lH)- 

one 


242 


OH 

HO F 


l-(2-Deoxy-2,2-difluoro-a-D- 
erythropento£urano5yi)uracil 


243 




l-(2-Deox)r.2,2-difluoro-p-D- 
erythropentofiiranosyl)q^tosine 


244 




L-Cytidine 
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HO OH 



14- Amino- 1 - ( 2>2-difluoro-3- 
hydroxy-4-hydroxymethyi- 
c7dopent7l)-lH-pyrimidin-2-one I 



4-Amino-l(R)-(2(S) > 3(R)- 
dihydroxy-4(R)-hydroxymethyi- 
cydopentyl)-lH-pyriinidin-2- 



one 




l-(P-D-XyIofuranosyl)cytosine 



248 




249 




250 




l-(3-Deoxy-3-fluoro-f5-D- 
xyiofuranosyOuracQ 



l-(3-Deoxy-3-fluoro-0-D- 
xylofuranosyl)cytosine 



¥-Deoxy-3'- 
hydroxymethylqrtidine 



251 




2'-Deoxy-2 > -methoxyaridine 
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252 




6-Ethyiamino-9-(P-D- 






ribofuranosyl)purine 










TO OH 




253 




6-Propyiamino-9-(P-D- 






ribofuranosyl)purine 




HO OH 
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The compounds of fonnula I according to the present invention are prepared 
as follows: 

The compounds of formula I may be prepared by various methods known in 
the art of organic chemistry in general and nucleoside analogue synthesis in 
particular. The starting materials for the syntheses are either readily available from 
commercial sources or are known or may themselves be prepared by techniques 
known in the art General reviews of the preparation of nucleoside analogues are 
included in the following: 

A M Michelson The Chemistry of Nucleosides and Nucleotides', Academic 
Press, New York 1963. 

L Goodman "Basic Principles in Nucleic Add Chemistry" ed P O P Ts'O, 
Academic Press, New York 1974, VoL 1, chapter 2. 

"Synthetic Procedures in Nucleic add Chemistry" edWW Zorbach and R S 
Tipson, Wiley, New York, 1973, Vol. 1 and 2. 

The synthesis of carbocylic nudeosides has been reviewed by: L Agrofoglio et 
al Tetrahedron, 1994, 50, 1061 1. 

The strategies available for the synthesis of compounds of fonnula I include: 

1. Condensation of a protected furanose, thiofiuanose or cydopentane 
derivative, of formula II 



R 14 0 



R 15 R 16 ^ 

wherein 

R 3 is as defined above; 

R 14 is a hydroxy protecting group; 

R 15 is as defined for R l except that when R 1 is hydroxy R 15 is a group OR 17 
wherein R 17 is a hydroxy protecting group; 
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R 16 is as defined for R 2 except that when R 2 is hydroxy R 16 is a group OR 17 
wherein R 17 is a hydroxy protecting group; 

Xis 0,SorCH 2 ; 

W is a leaving group such as acyloxy, aryloxy, alkyisulphonate, 
aryisulphonate, S-benzyl or halogen; and 

a, b, c, d denoting asymmetric carbon atoms each of which is substituted 
with 4 different substituents; 

with an appropriate purine of formula III 




wherein R 4 , R 5 and R 6 are as defined in formula I: 
or pyrimidine of formula IV 




wherein Z,R 12 and R 13 are as defined in formula I; 

or a derivative of the purine or pyrimidine such as for example a heavy metal 
or silyi derivative. 

The particular nature of the hydroxy protecting groups R u or R 17 is selected 
in accordance with conventional techniques- Examples for hydroxy protecting 
groups are acyl (e.g. acetyl), aroyl (e.g. benzoyl), ether (e.g. bis-acetonide), 
silylether (e.g. trimethylsilyi, tert-butyldimethylsilyl) or arylmethyl (e.g. benzyl, 
triphenyimethyl). 
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The condensation reaction maybe performed using standard methods 
including the use of a Lewis acid catalyst such as mercuric bromide or stannic ' 
chloride or trimethyisuyltrifluoromethane sulphonate in solvents such as 
acetonitrile, 1,2-dicHoroethane, dichloromethane, chloroform or toluene at 
reduced, ambient or elevated temperature. Examples for the condensation reaction 
of a protected furanose or tmofuranose of formula II where X is O or S with an 
appropriate pyrimidine or purine derivative are as follows: 

a) The reaction may be performed by the condensation of heavy metal 
derivatives of purines of formula III or pyrimidines of formula IV (eg. 
chloromercuri derivatives) with a compound of formula II as described by J Davoll 
and B A Lowry J Am Chem Soc 1951, 73, 1650; J J Fox, N Yung, J Davoll and G B 
Brown J Am Chem Soc 1956, 78, 2117. 

b) The reaction may also involve the condensation of alkoxy pyrimidines 
with compounds of formula H as described by K A Watanabe, D H Hollenberg and 
J J Fox Carbohydrates, Nucleosides and Nucleotides 1974, 1,1. 

c) The reaction maybe performed by the condensation of silyl derivatives of 
purines of formula HI or pyrimidines of formula IV with compounds of formula II 
as described by U Niedballa and H Vorbruggen J Org Chem 1976, 41, 2084; U 
Niedballa and H Vorbruggen J Org Chem 1974, 39, 3672. A J Hubbard, A S Jones 
and R T Walker Nucleic Acids Res 1984, 12, 6827. 

d) Fusion of per-acylated sugars with purines under vacuum in the presence 
of p-toluene sulphonic acid has been described by T Simadate, Ylshudo and T 
Sato Chem Abs 1962, 56, 11 692 and W Pfleiderer, R K Robins Chem Ber 1965, 98, 
1511. 

e) Further coupling reactions have been described by K A Watanabe, D H 
Hollenberg and J J Fox Carbohydrates, Nucleosides and Nucleotides 1974, 1,1. 

Examples for the condensation reaction of a protected cydopentane 
derivative of formula H wherein X is CH 2 with an appropriate purine derivative of 
formula III or pyrimidine derivative of formula IV are as follows: 

a) The nudeophilic displacement of the leaving group W in a compound of 
formula H where X is CH 2 with a purine derivative of formula in or pyrimidine 
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derivative of formula IV as described by H Kapeller, H Baumgartner and H 
Griengl, Monattsh Chem,1997, 128, 191 and P Wang et al, Tet Lett 1997, 38, 4207. 

b) The reaction of a cyclopentane derivative of formula II in which W is OH 
with a purine derivative under Mtsonobu conditions, which employs a 
triaryiphosphine such as triphenyl phosphine and a diazodicarboxylic acid diester 
such as diethyl azodicarboxylate as reagents, as described by T Jenny et al Helv 
Chim Acta 1992, 25, 1944. 



Such methods often result in mixtures of anomeric nucleoside derivatives 
which can be separated by standard techniques known to the art such as 
recrystallisation, column chromatography, high performance liquid 
chromatography or super critical fluid chromatography. 

The purine derivatives of formula III and pyrimidines derivatives of 
formula IV for above condensation reactions can be obtained commercially or can 
be prepared by procedures known to the art 

The preparation of purine derivatives of formula III is reviewed by G Shaw in 
"Comprehensive Heterocyclic Chemistry" pub Pergamon Press Vol. 5 chapter 4.09, 
p 499 and "Comprehensive Heterocyclic Chemistry ir pub Pergamon Press Vol 7, 
chapter 7.11 p 397. 

The preparation of pyrimidines derivatives of formula IV is reviewed by D J 
Brown "The Chemistry of Heterocyclic Compounds - The Pyrimidines 55 1962 and 
Supplement 1, 1970, pub John Wiley and Sons, New York, by D J Brown in 
"Comprehensive Heterocyclic Chemistry" 5 pub Pergamon Press VoL 5 chapter 4.09, 
p 499 and by K Unheim and T Benneche in "Comprehensive Heterocyclic 
Chemistry IT pub Pergamon Press VoL 6 chapter 6.02 p 93. 

For example the appropriate purine base of formula III may be prepared 
from the corresponding purine wherein the 2, 6 or 8 position of the purine base is 
substituted with a suitable leaving group such as halogen or sulphonate. Such 
purine precursors bearing leaving groups are available commercially e,g. 6- 
chloropurine (Aldrich Chemical Company), 2,6-dichloropurine (Aldrich Chemical 
Company), 2-chloro-6-aminopurine (Aldrich Chemical Company), 8- 
bromoadenine (Sigma- Aldrich Company Limited) or obtained by procedures 
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known in the art. For example 2- and 6-chloro substituted purines can be prepared 
by chlorination of the corresponding 2 and 6-hydroxypurines respectively by the 
use of chlorinating agents such as phosphorus oxychloride (D S Bakuni et al Indian 
J Chem Sect B 1984, 23, 1286; M P LaMontagne et al J Heterocycl Chem 1983, 20, 
295) while introduction of a bromine into the 8-position of purines can be 
accomplished by direct bromination using brominating agents such as for example 
bromine (M Mano et al, Chem Pharm Bull 198331, 3454) or N-bromosuccinimide 
(J L Kelley et al J Heterocycl Chem 1990,27,1505). The purines where the 6 
substituent is alkoxy, aryloxy, SH, alkjdthio, arylthio, alkylamino, cydoalkylamino, 
saturated cyclic amino, nitrogen linked heteroaromatic, hydroxyiamino, 
alkoxylamino, hydrazine, alkyihydrazino may be prepared by treatment of the 
corresponding 6-halopurine with the appropriate alkoxides, thiols, amin es, 
nitrogen containing heterocycles, hydroxylamines and hydrazines, (e g M-Y Chae 
et al J Med Chem, 1994, 37, 342; G Niebch and F Schneider, Z.Naturforsch. B. 
Anorg. Chem. Org. Chem. Biochem Biophys. BioL 1972,27, 675; M P LaMontagne 
et al, J Heterocycl Chem.1983, 20, 295; K G Estep et al J Med Chem 1995, 38, 2582). 
Similarly 2-substitued purines can be prepared from the corresponding 2- 
halopurine for example purines where the 2 substituent is alkoxy, aryloxy, SH, 
alkyltbio, arylthio or NR 7 R 8 can be prepared from the corresponding 2-halopurine 
by treatment with alkoxides, thiols or amines (e.g. G B Barlin and D M Fenn, Aust 
J Chem, 1983, 36, 633; D A Nugiel et al, J Org Chem, 1997, 62, 201) . Similarly 8- 
substitued purines can be prepared from the corresponding 8-halopurine. For 
example purines where the 8-substituent is alkoxy, aryloxy, SH, alkyltbio, arylthio 
or NRR can be prepared by treatment of the corresponding 8-bromopurine with 
the appropriate alkoxides, thiols or amines (Xing et al, Tet Lett, 1990, 31, 5849; M 
Mano et al, Chem Pharm Bull 1983,31, 3454). Where the 2, 6 or 8 substituent is a 
cyclic amine moiety the purine can be prepared from the 6-aminopurine by • 
reaction with an appropriate dialkylating agent such as a dihaloalkane. In some 
cases where the 6-substituent is a nitrogen containing heteroaromatic linked 
through the nitrogen atom the purine maybe prepared from the 6-aminopurine by 
reaction with a dicarbonyl compound or a reactive derivative of this such as an 
acetaL For example 6-(lH-pyrrol-l-yl)-lH-purine can be prepared from 6- 
chloropurine by reaction with 2,5-dimemoxytetrahydrofuran as described by K G 
Estep et al J Med Chem 1995, 38, 2582. 
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The furanose and thiofuranose derivatives of formula II used for the 
condensation reactions can be prepared by methods known in the art of 
carbohydrate chemistry, 

Furanose derivatives can be prepared from commercially available 
carbohydrate starting materials such as the D or L forms of ribose, arabinose, 
xylose or lyxose. Following introduction of protecting groups which are 
compatible with the chemistry, modification of either the 2-hydroxy substituent or 
3-hydroxy substituent is possible. For example direct alkylation with alkylating 
agents such as alkyl halides, alkyi sulphonates or diazoalkanes provides the 
corresponding O-alkyi derivatives as exemplified by M E Jung, C Castro, S I Khan, 
Nucleosides and Nucleotides; 1998, 17, 2383; G Parmentier, G Scmitt, F Dolle, B 
Luu Tet 1994, 50, 5361. Conversion of either hydroxy to a leaving group such as 
halo followed by reduction provides the 2- or 3-deoxysugar derivatives as 
described by K C Nicolaou et al J Am Chem Soc 1988, 110, 4672. Also conversion 
of either hydroxy to a leaving group such as halo or sulphonate by standard 
methods followed by displacement with nucleophilic reagents for example sodium 
or lithium azide to introduce an azido group (A M Ozols et al, Synthesis, 1980, 
557). Direct introduction of a fluorine substituent can be accomplished with 
fluorinating agents such as diethylaminosulphur trifluoride as described by F 
Puech, G Gosselin and J-L Imbach Tet Lett 1989, 30, 3 171 or conversion of the 
hydroxy substituent to a leaving group such as halo or sulphonate and 
displacement using reagents such as tetrabutylammonium fluoride as described in 
TetAsym 1990,1 715. 

S'-Alkyl substituted furanoses can be prepared by construction of the sugar 
ring from Y-hydroxymethyl-y-butyrolactone as described by K Ayei-Aye and D C 
Baker, Carbohydr Res 1988, 183, 261 and by M Okabe et al J Org chem, 1988, 53, 
4780. Alternatively, cydohexenecarboxylic acid derivatives can be used as described 
by K C Schneider and S A Benner, Tet Lett, 1990, 31, 335. 

S'-hydroxymethyl substituted furanoses can been synthesised from 3- [[(4- 
bromobenzyl)oxy] methyl] oxirane-2-methanol as described by L Svansson et al, J 
Org Chem 1991, 56,2993. 

2,2-Difluorofuranose derivatives can be prepared from D-glucose or D- 
mannose as described by R Fernandez, M I Mateu, R Echarri and S Castillon Tet 
1998, 54, 3523. The thiofuranose derivatives of formula II where X is S can be 
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prepared by literature procedures such as L Bellon, J L Barascut, J L Imbach 
Nucleosides and Nucleotides 1992, 11, 1467 and modified in a similar fashion to 
the furanose analogues described above. 

The cydopentane derivatives of formula U where X is CH 2 can be prepared 
by methods known in the art of organic chemistry and by methods and references 
included in L Agrofblio et al Tetrahedron 1994, 50, 10611. 



2. Construction of the heterocyclic base after glycosylation. 
Such methods include : 

a) those which for example utilise furanosylamine derivatives as described 
by N J Cusack, B J Hildick , D H Robinson, P W Rugg and G Shaw JCS 
Perkin 1 1973, 1720 or G Shaw, R N Warrener, M H Maguire and R K 
Ralph, J Chem Soc 1958, 2294. 

b) those which utilise for example furanosylureas for pyrimidine nucleoside 
synthesis as described by J Smejkal, J Farkas, and F Sorm Coll Czech 
Chem Comm 1966, 31, 291. 

c) The preparation of purine nucleosides from imidazole nucleosides as 
reviewed by L B Townsend Chem Rev 1967, 67, 533. 

d) the preparation of compounds of formula I wherein X is CH 2 can be 
accomplished from l-hydroxymemyl-4-aminocyclopentane derivatives 
as described by Y F Shealy and J D Clayton J Amer Chem Soc 1969, 91, 
3075; R Vince and S Daluge J Org Chem 1980, 45, 531; R C Cermak and 
RVinceTetLett 1981,2331; RD Elliott etal J Med Chem 199437, 739; A 
D Borthwick et al, J Med Chem 1990, 33, 179. 



3. Modification or inter-conversion of preformed nucleosides. 
A. Modification of the purine or pyrimidine base moiety. 
Methods include: 
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a) the deamination of aminopurine or aminopyrimidine nucleosides as 
described by J R Tittensor and R T Walker European Polymer J 1968, 4, 
39 and H Hayatsu Progress in Nucleic Acid Research and Molecular 
Biology 1976, Vol. 16, p75. 

5 b) The conversion of the 4-hydroxy group of 4-hydroxypyrimidine 

nucleosides to a leaving group and displacement with nudeophilic 
reagents. Such leaving groups include halogen as described by J Brokes 
and J Beranek Col Czech Chem Comm 1974, 39, 3100 or 1,2,4-triazole as 
described by K J Divakar and C B Reece J Chem Soc Perkin Trans 1 1982, 

10 1171. 

c) 5-substitution of pyrimidine nucleosides has been achieved by the use of 
5-metallo derivatives such as 5-mercuri or 5-pafladium for example as 
described by D E Bergstrom and J L Ruth J Amer Chem Soc 1976, 98, 
1587. Introduction of fluoro into the 5 position of pyrimidine 

15 nucleosides can be achieved with reagents such as trifluoromethyl 

hypofluorite as described by M J Robins Ann New York Acad Sci 1975, 
255, 104. 

d) modified purine nucleosides may be prepared from the corresponding 
purine nucleoside derivatives wherein the 2, 6 or 8 substituent is a 

20 suitable leaving group such as halogen or sulphonate or 1,3,4-triazole. 

Thus the compounds for example where the purine 6 substituent is 
alkoxy, aryioxy, SH, alkylthio, aryithio, alkylamino , cydoalkylamino 
hydroxylamino, alkoxylamino or hydrazino may be prepared by 
treatment of the appropriate 6-halopurine or 6-(l,2,4-triazol-4-yi)purine 

25 nucleoside derivatives with the appropriate alcohols, thiols or amines, 

hydroxylamines or hydrazines. Such conversions are described by V Nair 
and A J Fassbender Tet 1993,49,2169 and by V Samano, R W Miles and 
M J Robins J Am Chem Soc 1994, 116, 9331. Where the 6 substituent is a 
cyclic amine or aromatic amine moiety the purine nucleoside analogue 

30 can be prepared from the 6-aminopurine nucleoside derivative by 

reaction respectively with an appropriate dialkylating agent such as a 
dihaloalkane or with a dicarbonyi compound or a reactive derivative of 
this such as an acetaL For example as described by M Haidoune and R 
Mornet J Heterocyclic Chem 1995, 31,1462. Similarly 8-substituted 

35 purine nucleosides can be prepared by treatment of the corresponding 8- 
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halopurine nucleoside with the appropriate nudeophilic reagent for 
example aflcoxides, thiols or amines as described by L Tai-Shun, C Jia- 
Chong, I Kimiko and AC Sartorelli J Med Chem 1985, 28, 1481; 
Nandanan et al J Med Chem 1999,42,1625; J Jansons, Y Maurinsh, and M 
5 Lidaks Nucleosides and Nucleotides 1995, 14, 1709. Introduction of a 8- 

cyano substituent can be accompHshed by displacement of using a metal 
cyanide as described by L-L Gundersen, Acat Chem Scand 1996, 50, 58. 
2-modified purine nucleoside may be prepared in a similar fashion as 
described by T Steinbrecher, C Wamelung, F Oesch and A Seidl Angew 
10 Chem Int Ed Engl 1993, 32, 404. 

e) Wheremesubstimentatme^eorS-positionofmepurmenudeosideis 
linked via a carbon carbon bond e.g. alkyl or aryl then metal catalysed 
cross-coupling procedures can be used starting with the appropriate 2, 6 
or 8-halosubstituted purine nucleoside analogue. Such procedures are 
15 described by AA Van Aerschott, et al J Med Chem 1993, 36, 2938; D E 

Bergstrom and P A Reday Tet Lett 1982, 23, 4191.M Hocek, A Holy, I 
Votruba and H Dvarakova J Med Chem 2000, 43, 1817.C Tu, C Keane 
andB E Eaton Nucleosides and Nucleotides 1995, 14, 1631. 

f) Oxidation of the 3-nitrogen in pyrinudine nucleoside analogues or 1- 
20 nitrogen in purine nucleoside derivatives can be accomplished using 

hydrogen peroxide or organic peroxides as described by G B Brown 
Progress in Nucleic Acid Research and Molecular Biology ed J N 
Davidson and WE Cohn, Academic Press, New York 1968,8,209. 

g) Alkyiation of the 3-nitrogen in uracil nucleoside analogues can be 
5 accomplished using alkylating agents such as diazoalkanes (Miles, 

Biochim Biophys Acta, 1956, 22, 247), alkyl sulphonates (Scannel et al, 
BiochimBiophysActa, 1959,32,406) or alkylhaUdes (Anderson et al J 
Chem Soc 1952, 369). Alkyiation of the 3-nitrogen in cytosine nucleoside 
analogues can similarly be accomplished using alkylating agents such as 
' trialkyl sulphonium halides (K Yamauchi, J Chem Soc Perkin Trans 1, 

1980, 2787) or epoxides (W Zhan et al Chem Res Toxicol, 1998, 8, 148). 
Sirnilarlyalkyktionofpurinenudeosideanaloguesonthe 1-nitrogen can 
be accomplished using alkylating agents such as alkyl halides (W A Szarek 
et al Can J Chem 1985, 63, 2149) or alkyl sulphonates (M Kawana et al J 
Chem Soc Perkin Trans 1, 1992, 4, 469). Aryl substituents can be 
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introduced onto the 1-nitrogen of purine nucleosides or the 3-nitrogen 
of pyrimidine nucleosides by direct aryiation using aryl halides in the 
presence of a copper catalyst such as copper(I) oxide as described for 
example by T Maruyama et al, Nucleosides and Nucleotides, 1997, 16, 
5 1079 and by T Maruyama et al J Chem Soc Perkin Trans 1, 1995, 733. 



4. B. Modification of the carbohydrate moiety. 
Methods include: 

a) Following introduction of protecting groups which are compatible with 

10 the further chemistry, modification of either the 2 , -hydr oxy substituent 

or 3'-hydroxy substituent in the nucleoside analogue is possible. For 
example direct alkylation with alkylating agents such as alkyl halides, 
alkyl sulphonates or diazoalkanes provides the corresponding O -alkyl 
derivatives as exemplified by C G Edmonds et al J Chem Soc Chem 

15 Comm 1987, 12, 909; PJLM Quaedfieg et al J Org Chem 1991, 56, 5846. 

Conversion of either hydroxy to a leaving group such as halo by reaction 
with for example triphenyi phosphine and a tetrahaloalkane as described 
for example by L De Napoli et al, Nucleosides and Nucleotides, 1993, 12, 
981, followed by reduction provides the 2- or 3-deoxysugar derivatives as 

20 described by D G Norman and C B Reese, Synthesis 1983, 304. 

Alternatively derivatisation of the hydroxy function by conversion to a 
thiocarbonate group such as phenoxy thiocarbonate or 
imidazoylthiocarbonate followed by reduction using free radical reducing 
agents such as trialkyitin hydrides as described by D H R Barton and R 

25 Subranian J Chem Soc Chem Comm 1976, 867. Direct introduction of a 

fluorine substituent can be accomplished with fluorinating agents such as 
diethylaminosulphur trifluoride as described by P Herdewijn, A Van 
Aerschot and L Kerremans Nucleosides and Nucleotides 1989,8, 65. 
Conversion of the hydroxy substituent to a leaving group such as halo or 

30 sulphonate also allows displacement using nudeophilic reagents such as 

tetrabutjdammonium fluoride, lithium azide, tert butyl isocyanide or 
metal cyanides as exemplified by H Hrebabecky, A Holy and e de Qercq 
Collect Czech Chem Comm 1990, 55, 1800; KEB Parkes and K Taylor 
Tet Lett 1988, 29, 2995. Such nudeophilic reactions can also be carried 

35 out on ^'-epoxynudeosides as exemplified by Huang et al J Med Chem 



c 
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1991, 34, 1640 or using 23 , -anhydropyrimidine nucleosides as typified 
by Colk et al Eur J Med Chem Chim Ther 1985, 20, 295. 

b) Following introduction of appropriate protecting groups on the 3' and 
S'-hydroxy groups of aprefonned nucleoside it is possible to oxidisethe 

5 unprotected 2'-hydroxy group to a ketone using methods similar to those 

described by F Hansske, M D Fritz and M J Robins, Tetrahedron 1984, 

40, 125. Reaction of the resultant 2'-keto nucleoside with olefination ' 

reagents such as methyl triphenyl phosphonium bromide in the manner 

of S Czernecki, L Mulard, J-M Valery, and A Commercon, Can. J.Chem 

10 1993 > n > 413 provides the 2'-deoxy-2'-methyiidenenucleoside 

derivatives. 

c) Reaction of 2'-keto nucleosides with fiuorinating agents such as 
diethylamino sulfur trifluoride can be used to prepare 2 , ,2'- 
difluoronudeosides as described by D Bergstrom, E Romo and P Shum 

15 Nucleosides and Nucleotides 1987, 6,53. 

d) The principal methods of introducing an alkyl group into the 3'-position 
of nucleosides involve, free-radical coupling of protected nucleosides 
which are suitably derivatised in the S'-position, for example from 3'- 
iodonucleosides as described by D Yu and M d'AIarco, J Org Chem 

20 1989,54,3240 or from 3'-0-phenoxytbiocarbonyl nucleosides as 

described by J Fiandor and S Y Tarn, Tet Lett, 1990,31, 597 and C K Chu 
et al, J Org Chem, 1989,54, 2767, or through addition of cyanide to 3'- 
ketonucleosides as described by M J Camarasa et al, J Med Chem, 1989, 
32, 1732. A 3^hydroxymethyi substituent can be introduced by reduction 

25 of corresponding 3'-C-formyl nucleoside as described by M J 

Bamford et al, J Med Chem, 1990, 33, 2494. The 3'-C-formyi nucleoside 
can be produced in turn by elaboration of 3'-keto nucleosides or from 
2 , 3'-anhydronucleosides. 



30 



The preformed nucleoside derivatives are either available commercially or 
synthesised in accordance with the methods described above. 



WO 02/18404 



PCT/EP01/09633 



-90- 



Also part of this invention are novel purine and pyrimidine nucleoside 
derivatives, a process for their manufacture, pharmaceutical compositions and the 
use of such compounds in medicine. In particular, the compounds are useful as 
inhibitors of subgenomic Hepatitis C Virus (HCV) RNA replication and 



The novel compounds of this invention are novel purine and pyrimidine 
nucleoside derivatives listed as follows: 

Compounds of formula I-a 



wherein 
R h is hydroxy; 
R 2 ' is hydroxy, 
X'isO; 

a*, b\ c\ d' denoting asymmetric carbon atoms and forming a D-ribofuranosyi 



pharmaceutical compositions of such compounds. 




R 1 'R* 



ring and 



B* signifies an oxidised purine base B2-a which is connected through the 9- 
nitrogen of formula 




wherein 

R 4> is hydrogen; 
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R^isNHR 8 '; 



R & is hydrogen; 



R 8, isalkyl, 
preferably wherein 

R 8 ' is methyl, ethyl, propyl, isopropyl, n-butyl, isobutyi, tert-butyl, phenylmethyl 
(benzyl), 1-phenylethyl, 2-phenylethyl, l(S)-methyl-2-phenylethyl, l(R)-methyl-2- 
phenylethyl, 1-phenyipropyi, 2-phenylpropyl or 3-phenylpropyl; 

hydrolyzable esters or ethers thereof and pharmaceutical^ acceptable salts thereof. 



wherein 
R 1 " is hydroxy; 
R 2 " is hydroxy; 
X"isO; 

a", b", c", d" denoting asymmetric carbon atoms and forming a D-ribofuran 
ring; and 

B" signifies a purine base B3-a which is connected through the 9-nitrogen of 



Compounds of formula I-b 




I-b 



formula 
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wherein 

R 4 " is hydrogen; 
R 6 " is hydrogen; 
R 10 " is alkyl, 
preferably wherein 

R 10 " is methyl, ethyl, propyl, isopropyi, n-butyl, isobutyl, tert-butyl; 

Y"isNR n "; 

R u " is alkyl, 

preferably wherein 

R 11 " is methyl, ethyl, propyl, isopropyi, n-butyl, isobutyl, tert-butyl, phenylmethyi 
(benzyl), 1-phenyiethyl, 2-phenylethyl, l(S)-methyl-2-phenyiethyi, l(R)-methyi-2- 
phenylethyl, 1-phenyipropyl, 2-phenylpropyl of 3-phenylpropyl; 

hydrolyzable esters or ethers thereof and pharmaceuticafly acceptable salts thereof. 
Compounds of formula I-c 




fTr 2 " 



wherein 
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R lm is hydroxy, 



R 2 '" is hydroxy, 



X"'i 



isO; 



a"\ b"\ c'", d"' denoting asymmetric carbon atoms and forming a D- 
ribofuranosyl ring; and 



group B"' signifies a pyrimidine base B4-a which is connected through the 1- 
nitrogen of formula 



wherein 

R Um is alkylthio or heterocydyi, 
preferably wherein 

R 12 '" is methyithio, ethylthio, n-propylthio, i-propylthio, n-butylthio, i-butyithio, 
tert-butyithio or oxazoryi, isoxazolyl, furyi, tetrahydrofuryl, 2-tbienyi, 3-thienyl, 
pyrazinyl, isothiazolyl, indolyl, didehydroindolyl, indazolyl, quinolinyl, 
pyrimidinyl, benzofuranyi, 1-pyrroHdinyl, 2-pyrroKdinyl, 3-pyrroUdinyl, 1- 
pyrrolyl, 2-pyrrolyl, triazolyl e.g. 1,2,3-triazoryi or 1,2,4-triazolyi, 1-pyrazolyl, 2- 
pyrazoryl, 4-pyrazolyi, benzotriazolyi, piperidinyi, morpholinyi (e.g. 4- 
morpholinyl), ibiomorpholinyi (e.g. 4-thiomorpholinyl), thiazolyl, pyridinyl, 
dihydrothiazolyl, imidazolidinyl, pyrazolinyl, benzothienyl, piperazinyl, 1- 
imidazolyl, 2-imidazolyl, 4-imidazolyl, thiadiazolyl e.g. 1 ,2,3-thiadiazolyi, 1,2,3,4- 
tetrahydroqinnohne, l^,4-tetrahydroisoqumomie,bemothiazolyl; 
R 13 "* is hydrogen, alkyl or halogen, 

preferably wherein 

R 13 "' is methyl, ethyl, propyl, isopropyi, n-butyl, isobutyl, tert-butyl or fluorine, 
chlorine, bromine or iodine; 
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Z m isO; 

hydrolyzable esters or ethers thereof and pharmaceutical acceptable salts thereof. 
Compounds of formula I-d 



Hi 




wherein 

R 1 "" is hydrogen, halogen, hydroxy, aDcyi, alkoxy, cyano or azido, 
preferably wherein 

R 1 "" is hydrogen, fluorine, hydroxy, C M -alkyi, Q^-alkoxjr, cyano or azido, | 
more preferred wherein 

R 1 "" is hydrogen, fluorine, hydroxy, C M -alkyl or Q-4-alkoxy, 
and most preferred wherein 
R 1 "" is hydroxy; 

R 2 "" and R 3 "" represent fluorine; 
X""isOorCH2, 
preferably wherein 
^"isCHz; 

a"", b"", c"", d"" denoting asymmetric carbon atoms each of which is substituted 
with 4 different substituents; and 
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group B"" signifies a pyrimidine base B4-b which is connected through the 1- 
nitrogen of formula 



wherein 
Z""isO; 

R^isNR^'R 8 "", 
preferably wherein 
R 12m> is hydrogen, alkyi or halogen; 
R 13 "" is hydrogen, alkyi or halogen, 
preferably wherein 

R 13 "" is hydrogen, C M -alkyl or fluorine, 

more preferred wherein 

R i3m> is hydrogen, methyl, ethyl or fluorine, 

and most preferred wherein 

R 1W is hydrogen; 

R 7 "" and R 8 "" are independently of each other hydrogen or alkyi, 
preferably wherein 

R 7 "" and R 8 "" are independently of each other hydrogen or C M -alkyi, 
more preferred wherein 

R 7m> and R 8 "" are independently of each other hydrogen, methyl or ethyl, 
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and most preferred wherein 

R 7,m and R 8 "" are independently of each other hydrogen; 

hydrolyzable esters or ethers thereof and pharmaceutical acceptable salts thereof. 

Compounds of formula I-e 




wherein 
R bm, isalkoxy, 

preferably wherein 

R 1,m> is methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, tert- 
butyloxy; 

R 2 "'" is hydrogen; 

X"'"isO; 

a'"", b""\ c" m , d" m denoting asymmetric carbon atoms and forming a D- 
ribofuranosyi ring; and 

group B"'" signifies a pyrinridine base B5-a which is coimected through the 1- 
nitrogen of formula 




wherein 
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R 13 " m isalkyl, 
preferably wherein 

>13>»» 



R is methyl, ethyl, propyl, isopropyl, n-butyi, isobutyl, tert-butyl; 



Y"'"isO; 



Z""'isO; 



hydrolyzable esters or ethers thereof and pharmaceutical^ acceptable salts thereof. 



Compounds of formula I-f 
H 




wherein 

R 1 """ is hydroxy; 
R 2 '""' is hydroxy; 
X mw isO; 

a ,D ,c ,d denoting asymmetnc carbon atoms and forming a D- 
ribofuranosyl ring; and 

group B" ,m signifies a pyrimidine base B5-b which is connected through the 1- 
nitrogen of formula 
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R 10 »»" is hydrogen; 
R 13 """ is halogen, 

preferably wherein 

R 13 """ is fluorine, chlorine or bromine; 

Y"""isNR u """; 

R u »»" is hydroxy, 

Z m, "isO; 

hydrolyzable esters or ethers thereof and pharmaceutically acceptable salts thereof. 



Compounds of formula I-g 




15 



20 



wherein 

R 1 '""" is hydroxy, 
R 2 »»»> is hydroxy; 
X""'"isO; 

a"""', V mm , <?""", d"" m denoting asymmetric carbon atoms and forming a L- 
ribofuranosyl ring; and 

group B'""" signifies a pyrimidine base B5-c which is connected through the 1- 
nitrogen of formula 
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p10 Mnm I) 



wherein 

R 10 """' is hydrogen; 
R 13 '""" is hydrogen; 
Y"'""isNR llm ""; 
R 11 ""'" is hydroxy; 
Z"""*isO; 

hydrolyzable esters or ethers thereof and pharmaceutical^ acceptable salts thereof. 



The terms as they are used for the novel purine and pyrimidine nucleoside 
derivatives are as defined above. 
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More preferred embodiments of compounds of formula I hydrolyzable esters 
or ethers thereof and pharmaceutically acceptable salts thereof, are listed in table 2: 

Table 2 



STRUCTURE 


SYSTEMATIC NAME 


So 


6-(N-Meth)dpropylaniino)-9-((3-D- 
ribofuranosyi)purine 


0 


9-(|3-D-Riboftu^osyl)-6-(4-t^ 


w 

\ OH 

O 1 




N 

TO 

HCr^ 


6-(N-Methyl-2-propenylamino)-9-(p-D- 
ribofuranosyi)purine 


TO 


6-(N-Methyl-2-propynylamino)-9-(P-D- 
ribofuranosyi)purine 
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6-[4-(4-Huorophenyi)-l > 2^,6-tetrahydrop7ridyi]-9- 
(P-D-ribofuranosyi)purine 




16- [4- (2-Methoxyphen)d)pipera2inyI] - 9- (f3-D- 
ribofuranosjd)purine 



HO OH 




6-(N-Methylphen^aniino)-9-0-D- 
ribofuranosyi)purine 



HO 'OH 




9-(P-D-Ribofurano^ 
jbenzazepin-3-yi)purine 



HO' 




"'OH 




9-(P-D-Rftofur^^ 
isoquinolyi)purine 
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9-(P-D-Ribofuranosyl)-6-(l,3,4,5-tetrahydro-2H- 
ben2azepin-2-yi)purine 




6-[2-(4-Cyanomethylphenyi)ethyiaiiiino]-9-(p-D- 
ribofuranosyl)purine 


cO 

X 


6-(2,3-Dihydro-l-indolyl)- 9-(p-D- 
ribofuranosyi)purine 








y-^p-jj-KiDoniranosyij-o-^zpj^jD-ieu^ 
benzothiazepin-4-yl)puxine 












9-(P-D-Ribofuranosyl)-6-(2,3,4,5-tetrahydro-l,4- 
benzoxazepin-4-yi)purine 
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1 V.OH 


6-(8-AminosuIphonyl-2,3,4 > 5-tetrahydro-lH-2- 
benzazepin-2-yl)-9-0-D-ribofuranosyi)purine 




6-(2-IsoindoIin)4)-9-(p-D-ribofuranosyi)purine 






j OH 




\ 

1 V % OH 1 
J^OH 1 


l6-(7-Aminosulphonyl-23,4,5-tetrahydro-lH- 
benzazepin-3-yl).9-(p-D-ribofuranosyl)purine 


1 /~Q 1 

f V JL. p 

°& 


5-(10,ll-Dihydro-5H-dibenzo[a,d]cycIohepten-5- 
rIamino)-9-(3-D-nl)ofuranosyI)purine 








»-[N-(10,l l-Dihvdm-SH-rlihpn™ fa <41™-l~t,o^+™ 
i-yl)meth)iamino] -9-(p-D-ribofuranos)d)purine 
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V 


6- [N-(5-Aminopentyl)methylamino] -9-(fS-D- 
ribofuranosyi)purine 




6-Ethylmethylamino- 9-(P-D-ribofuranosyl)purine 




6-bis-[(3-Methyl)butylainino]-9-(p-D- 
ribofaranosyl)purine 










>-v %0H 


6-[2.Phenyi-(N-propionyi)ethylamino] -9-(p-D- 
rfbofuranosyl)purine 




6-(N-Benzoyl-2-phenyiethyiamino)-9-(P-D- 
ribofuranosyi)purine 


>Y v0H 
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1 V>OH 


| u \A~pjj.ciiyicLiiyjiiiiiiio )-"**( D-JJ- 

ribofuranosyi)purine 




|2-Amino-6-methyiamino-9-(P-L- 
(ribofuianosyi)purine 




6-[(N-tydohexyl)m 
p-ribofuranosyi)purine 


o 


^(l-PyrrolyI)-9-(0-D-ribo 
one 


o 

OH 


^(3-Deoxy^p-D-ribofuranosyl)-6-(l-pyrrolyi) 
purine 


1 ^ ' l ( 


i-(l-PyrrolyI)-9-^ 
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6-( l-Indolyl)-9-(P-D-ribofuranosyi)purine 


M 


6-(l-Imida2olyl)-9-(p-D-ribo£uranosyl)purine 


XX} 


.. 


o 


9-(p-D-Ribofuranosyl)-6-(l,2,4-tria2ol-l-yl)purine 


1 

W 






6-(l-Pyrazolyi)- 9-(P-D-ribofuranosyl)purine 


y"oH 




jO 


6-(2-Phenylethylamino)- 9-(p-D- 
ribofuranosyl)purine-l-oxide 


HN 

XX) 

O J 
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1 8- (2-Phen)dethyiamino) adenosine 




|8-(3-Phenylprop)damino)adenosine 


o 

HO OH 


|8-(4-Morpholinyi)adenosine 




8-(N-Methyi-2-phenylethyiamino)adenosine 


HO OH 


8-(3-Pyridylmethyiamino)adenosine 


O i 

m OH I 


' v >^ ^cudjiyuro-z-isoquinoiyijaaeiiosiiie 




-[2-(4-Morpholinyl)etiylamino]adenosine 
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* 


8-(2-Cydohexyielliylamino)a<ienosine 


O-MH, 
HO* OH^^V^I 

u 


8-(2(R,S)-Phenylpropylamino)adenosine 




8-[2-(4-Methyiphenyl) etkylamino] adenosine 


HO 'OH HH, ^Y 9N j| 




HO OH 


8- [2-(l-Methyl-2-pyrrolyl) ethylamino] adenosine 




8- [2-(4-Aminosulphonylphenyl) 
ethyiamino]adenosine 




8 - (4-Phenyi- 1 -piperazinyl) adenosine 


6 




HO "OH ^^^^J 


8-( l-Naphti)dmethylaniino)adenosine 
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r -tv™. 

— Q 


8-l2-(4-H7drox7phenyi)ethyiaiiiiiio]adenosine 




8-(4-PhenyIbutylamino)adenosine | 








8-[2-(4-C^orophenyl)ethyiamino]adenosine 1 






1 a 


8-[2-(2 > 4-DicUorophenyi)eA^aminoladennQin*» 




v** * *upcuyianiui0jaGCI10SlIie 1 








8-(l(R)^Methyl-2-phenyiethy]amino)adenosine | 


^ U 




j HO* % OH HN "^ s V^ . 


5-(4-Huorobenzjrlamino)adenosine j 


HO* <3H ""V^S^ 


- [(4-Hydroxycarbonyl)be^ 
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ho* "oh 


8-(2~Propynylamino)adenosine 




8- [ (4-Trifluor omethyl)benzylainino] adenosine 


HO* 'OH 




^-v J 
HO OH 






8- [2-(2-Thienyi)ethylamino] adenosine 


„0 OH 






8- [2- (4- Aminophenyl)ethyiamino] adenosine 








8- (2-Phenoxyethyiamino)adenosine 


ho-^cVV n 




rQ-NH, 


8- [(2-Thien)d)methylamino)adenosine 


HO OH "'VS 7 
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1 Ch 4 


8- [(4-tert-But7l)benzjdamino] adenosine 




8-(l(R).Pheny!ethyiamino)adenosine ~1 


HO" OH 




HO* 'oH 


8-(l(S)-Phen)detli)dainino)adenosine | 




8-(6-Phen]dhex7]amino)adenosine I 








8-[2-Hydroxy-l(S)-phenyl)ethyiamino]adenosine 




J'-Deoxjr-8-(2-phen)dethylamino)adenosine j 




'-Deox7-8-(3-phenyipropylamino)adenosine 


KO 1 
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HO 


8-Benzylamino-2 , -deoxyadenosine 


HO 


2 , -Deoxy-8-(4-phenyIbutylamino)adenosine 


<y~. 

HO 


2 , -Deoxy-8-(6-phen)dhex7iaiiuno)adenosine 




8-Ethoxyadenosine 


HO OH > 




So 


9-(P-D-Rfl)ofioranosyi)-6-(3-tHenyl)purm 




9-(p-D-Ribofuranosyi)-6-(l-thianthrenyl)purine 
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6-(4-Biphenyi^)-9-(P-D-ribofuranosyl)purine , 


• -27 

HO* OH 




j \ ? 


6-(4-MethylthiophenyJ)-9-0-D-ribofuranosyi) j 










cc? 


6-(9-Phenanthrenyi)-9^3-D-nl)ofuranosyl)purine 




9-(p-D-Ribofuranosyi)-6-(3- 1 


I *OH 


trifluoromethyiphenyl)purine ! 

I 




>-(2-Phenoxyphenyl)-9-(3-D-ribofuranosyl)purine 


j HO** *OH 
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6-(4-tert-Butylphenyi)-9-(P-D-nl)ofui^os)i)purine 


HO *OH 


■ 




9-(P-D-IUbofuianosyl)-6-(2- 
trifluoromethoxyphenyl)purine 






HO OH 








HO* *OH 






6-(2-Naphthyl)-9-(P-D-ribofbranosyi)purine 


HO ^3H 






6-(3-Biphen}dyi)-9-(p-D-ribofuranosyi)purine 
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HO OH 



6-[4-(2.Methylpropyi)phenyi].9-(P-D. 
ribofuranosyl)purine 




HO "OH 



6-(3-Huorophen)d)-^ 




ho" oh 




9-(P-D-RibofuranosyJ)-6-(4- 
trifluorometiiylphen)d)purine 



6-(3-Ethoxyphen^)-9-(P-D-n^ofuranosyl)purine 




6~[3-(l-Methyi)ethylphenyi]-9-(P-D- 
ribofuranosyl)purine 
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HO* *OH 


9-(P-D-Ribofuranosyi)-6-(4- 
l3ifluoromethoxyphen^)purine 


A 

OH 


6-(4-Ethylphenyi)-9-(p-D-ribofm:anos]d)purine 




5-Huoro-4-methylthio-l-(p-D- 

n DOiurano syi j pyiunioin -z \ir±j -one 






HO—/ *OH 






5-Methyl-4-meth^thio-l-(3-D- 
ribofuranos)d)pyriinidin-2( lH)-one 






HO— /\h 






iSS'-Dideoxy-S-ethyl-S'-methoxjairidine 


/ 




/Hi 


4-f l-PvrrolvD-l-( B-D-ribofuranos^)pvrinudin- 
2(lH)-one 






HO—/ *OH 
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HO— 


4-OxilllinO-l-f8-L-rihf»fiiranrkCT7?^^r^*vi;y4;»% 1/1 tr\ 
i iiv x ^jj i-r iiuuiLuaxiosyi /PyITJQXlQin"*^( Ira. )- 

one 




5-Huoro^oximino-l -(P-D- 
ribOxWanosyl)pyiimidin-2(lH)-one 




4-Amino-l-(2^<im^^ 
tydroxymethyi-^ 
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The novel purine and pyrimidine nucleoside derivatives of formula I have 
been shown to be inhibitors of subgenomic Hepatitis C Virus replication in a 
hepatoma cell line. These compounds have the potential to be efficacious as 
antiviral drugs for the treatment of HCV infections in human. Accordingly, the 
present novel purine and pyrimidine nucleoside derivatives of formula I are 
therapeutically active substances in the treatment of HCV infections in human and 
can be used as medicaments for the treatment of such disease. 

The novel purine and pyrimidine nucleoside derivatives of formula I can as 
well be used as medicaments, especially for treating immune mediated conditions 
or diseases, viral diseases, bacterial diseases, parasitic diseases, inflammatory 
diseases, hyperproliferative vascular diseases, tumors, and cancer. 

In particular, compounds of the present invention and pharmaceutical 
compositions containing the same are useful as chemotherapeutic agents, 
inhibitors of viral replication and modulators of the immune system, and can be 
used for the treatment of viral diseases such as retroviral infections and hepatitis C 
virus infections (either alone or in combination with other antiviral agents such as 
interferon or derivatives thereof, such as conjugates with polyethylene glycol). 

They can be used alone, or in combination with other therapeutically active 
agents, for example, an immunosuppressant, a chemotherapeutic agent, an anti- 
viral agent, an antibiotic, an anti-parasitic agent, an anti-inflammatory agent, an 
anti-fungal agent and/or an anti-vascular hyperproliferation agent 

Any functional (i.e. reactive) group present in a side-chain maybe protected, 
with the protecting group being a group which is known per se, for example, as 
described in "Protective Groups in Organic Synthesis", 2 nd Ed., T.W. Greene and 
P.G.M. Wuts, John Wiley & Sons, New York, NY, 1991. For example, an amino 
group can be protected by tert-butyloxycarbonyl (BOC) or benzyloxycarbonyl 
(Z). 

The compounds of this invention may contain one or more asymmetric 
carbon atoms and may therefore occur as racemates and racemic mixtures, single 
enantiomers, diastereomeric mixtures and individual diastereomers. Furthermore, 
where a compound of the invention contains an olefinic double bond, this can 
have the (E) or (Z) configuration. Also, each chiral center may be of the R or S 
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configuration. All such isomeric forms of these compounds are embraced by the 
present invention. 

Compounds of formula I which are acidic can form pharmaceutical^ 
acceptable salts with bases such as alkali metal hydroxides, e.g. sodium hydroxide 
and potassium hydroxide; alkaline earth metal hydroxides, e.g. calcium hydroxide, 
barium hydroxide and magnesium hydroxide, and the like; with organic bases e.g 
N-ethyl piperidine, dibenzylamine, and the like. Those compounds of formula I ' 
which are basic can form pharmaceutical* acceptable salts with inorganic acids, 
e.g. with hydrohalic acids such as hydrochloric add and hydrobromic acid, 
sulphuric acid, nitric acid and phosphoric acid, and the like, and with organic 
acids, e.g. with acetic acid, tartaric acid, succinic acid, fumaric acid, maleic acid 
malic acid, salicylic acid, citric acid, methanesulphonic acid and p-toluene 
sulphonic acid, and the like. The formation and isolation of such salts can be 
earned out according to methods known in the art. 

Also part of the present invention are known purine and pyrimidine 
nucleoside derivatives for use in medicine, especially for use in the treatment of an 
Hepatitis C Virus (HCV) infection, where no medical use for those compounds is 
previously known, and pharmaceutical compositions containing the same 
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Assay Method: The activity of the compounds was assayed using an 
adaptation of the method reported by Lohmann et al [V. Lohmann et al., Science, 
1999,285,110-113]. 

HCV Replicon Assay: 

5 The HCV replicon-containing cell line is used for the identification of small 

molecules that are able to inhibit the replication of the replicon RNA. Since the 
replicon RNA replication mimics the replication of the HCV RNA in infected 
hepatocytes, it is believed that those small molecules that have the above property 
are interesting for further development as anti-HCV drugs. 

10 The inhibition of the HCV replicon RNA replication will lead to a decrease of 

the replicon RNA in the cell, which can be measured using a method that 
specifically quantifies this RNA. 

Northern blot One method for quantification of this RNA uses the standard 
Northern blot known to any person skilled in the art. 

15 Kinetic PCR: A second assay for the quantification of replicon RNA is based 

on the amplification of the replicon RNA that remains in the cell, after incubation 
of the cells with a proper concentration of the small molecules. This method 
involves the reverse transcription of the replicon RNA to the corresponding 
complementary DNA (cDNA), followed by amplification of the cDNA using the 

20 Taqman Kinetic PCR technology (PE Biosystems). This consists of hybridisation of 
the cDNA with a complementary reporter oligonucleotide (probe), containing a 
combined fluorescent dye and a quencher dye. Amplification of the DNA sequence 
containing the hybridised reporter probe, using flanking oligonucleotide primers 
will lead to the separation of the fluorescent dye from the quencher dye. This will 

25 result in an increase of the fluorescence during each amplification cycle. 

The neomycin phosphotransferase gene sequence that is present in the 
replicon RNA was chosen for amplification using specifically designed 
oligonucleotide primers. To control for (a) cell number that can vary depending 
on the toxicity or cytostatic effect of the small molecules, and (b) for errors during 
30 total RNA extraction, amplification of the host JJ-actin gene is used for 
normalisation. 

The accumulation of the PCR products during the reaction is monitored 
direcdy by measuring the increase in fluorescence of the reporter dye. The amount 
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esttaeted from to cells Is ton expressed a, a Arnold cycle, eg. 4. cycle at 
1 ^ ,MCi ' il, ' Si8, ' ifcaM i» ^ fluorescence above the 

(MS) » pjth medium (DMEM) containing 5% PCS are plated in a 96-weH 
Plate a, 5x10 cefla per »eU, and to plae m cuba«d overnight 24 hours later, 
^^toOWgr^m.dtaofchemica.compounds^^.o 
«-*-^«-tota*-d«src fatal days.TotelRNAcoming 

msfructton^andtototalRNA is eluted in a final volume of 0.13ml Nest, a2ul 
sampleofthetotalENAisusedfercom-ertoummcDNAuamgareverT 

2 ^^^ ARTm ^ roa ^^ lte TaqmauRTbufier, 

25mM Mgd, ( 5 .5mM final cone.), 2pJdNTPmix (500mM each), 0.5* 
random hexamer primers (Z5VM), 0 Ofl RNase inhibitor (0.4uM), 0 25ul RT 

^to^^Wre^nfapc^^^,,^^^ 

a,2 5 Q30 m m a ,«X5nnna t 95Xandcoonng,o4-C.lhecDmsamplesa rc 
to» sto ^«-2° 0 CordfreedyusedfbrtoP<X^^ 

sanvU M ^mdnpUca teto each Ke nof»96- W eU„pttcalph te contaming 
m M lTa q manUnh TO alPCRnu I (PEBlos 7 s.en 1 s) > 1^2(hR e pIicon 
probe/pnmermh(Primers300nHProbelOOnM) ) lJ5 M 12QxB- a cnn 
prob^nmer mix (PDAR PE Biosystems). A aandard curve is genemted for each 

™TZZ d ^™ dUptattfee3 - foH ^ot«ofcDNAderivedfrom total 
RNA extracted from 9-13 cell that »ere incubated in the absence of chemical 
compounds.An=gative control is included in the plate by omitting the cDNA 
sample (no template control). Each well of to optical plate is secured trfth a lid 

andtoplateu.mixedThepUteiscentrif^rffcrafews^ondsatSOOOrpmto 
^sure cnnten« are a, to bottom of each wdL tte p.ate is ton inserted into to 
7700 Kmettc PCR machine and to reactim, started using to defimft settings. 

plot of percentage replicon RNA reduction vs. drug concentration. 
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Renilla Luciferase reporter: A third assay is based on the idea of using a 
reporter as a simple readout for intracellular HCV replicon RNA level For this 
purpose the Renilla luciferase gene was introduced into the first open reading 
frame of a replicon construct NK5.1 (Krieger et al, J. Virol. 75:4614), immediately 

5 after the internal ribosome entry site (IRES) sequence, and fused with the 

neomycin phosphotransferase (NPTH) gene via a self-cleavage peptide 2A from 
foot and mouth disease virus (Ryan & Drew, EMBO Vol 13:928-933). After in vitro 
transcription the RNA was electroporated into human hepatoma Huh7 cells, and 
G418-resistant colonies were isolated and expanded. Stably selected cell line 2209- 

10 23 was shown to contain replicative HCV subgenomic RNA, and the activity of 
Renilla luciferase expressed by the replicon reflects its RNA level in the cells. 

For the assay procedure, Renilla Luciferase HCV replicon cells (2209-23) that 
cultured in Dulbecco's MEM (GibcoBRL cat no. 31966-021) with 5%^ fetal calf 
serum (FCS) (GibcoBRL cat no. 10106-169) were plated onto a 96-well plate at 

15 5000 cells per well, and incubated overnight Twenty-four hours later, different 
dilutions of chemical compounds in the growth medium were added to the cells, 
which were then further incubated at 37°C for three days. The assay was carried 
out in duplicate plates, one in opaque white and one in transparent, in order to 
measure the activity and cytotoxicity of a chemical compound in parallel ensuring 

20 the activity seen is not due to reduction on cell proliferation. 

At the end of the incubation time, the cells in the white plate were harvested 
and luciferase activity was measured by using a Dual-Luciferase reporter assay 
system (Promega cat no. E1960). All the reagents described in the following 
paragraph were included in the manufacturer's kit, and the manufacturer's 

25 instructions were followed for preparations of the reagents. Briefly, the cells were 
washed twice with 200jol PBS (phosphate buffered saline; pH 7.0) per well and 
lysed with 25yl of lx passive lysis buffer prior to incubation at room temperature 
for 20 min. One hundred microlitre of LAR II reagent was added to each well. The 
plate was then inserted into the LB 96V microplate luminometer 

30 (MicroLumatPlus, Berthold), and 100 |il of Stop & Glo reagent was injected into 
each well by the machine and the signal measured using a 2-second delay, 10- 
second measurement programme. The ICso, the concentration of the drug required 
for reducing the replicon level by 50% in relation to the untreated cell control 
value, can be calculated from the plot of the percentage reduction of the luciferase 

35 activity vs. drug concentration. 
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Compounds were tested for inhibition of HCV replicon RNA replication 
using the above assay. Examples of the results are shown in the following table: 

5 



| Example 

r 1 


Structure 

J* 


Name 

6-Dimeth)iamino-9-(P-D- 
1 ribofuranosyl)purine 


1 IC50 OlM) 
0.6 


1 7 




I Adenosine- 1 -oxide 


L 




HO* OH 


8-Bromoadenosine 






OH OH 


6-Methvithin-Q-fR_n ~ 
ribofuranosyl)purine 


U.Uo 


f 19 


«M>H I 


6-Chloro-9-(0-D- 
ribofiiranosyl)purine 


14 


24 


*>' »« 1 


5-Huorouridine 


1.4 


57 


& 

CO 


9-0-D«Ribofiiranosyi)-6- 

(lA3,4-tetrahydro-2- 

isoquinofyi)purine 


0.1 
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77 


HO OH ^ 


6-( l-PyrroUdinyl)-9-(P-D- 
ribofuranosyi)purine 


2.6 


80 


V"\>H 


6-(2-Propenyi)amino-9-(P- 
D-ribofuranosyl)purine 


5.7 


81 


J 


6-(2-Propynyl)amino-9-(P- 
D-ribofuranosyl)purine 


3.8 


93 


V.OH 
0 

/S)H 


l-Benzyl-6-imino-9-(3-D- 
ribofuranosyl)purine 


4.5 


! 105 




6-(l-Pyrrolyl)-9-(0-D- 
ribofiiranosyl)purine 


0.1 


111 


HO- 7 


6-(Mmidazolyi)-9-(p-D- 
ribofuranosyl)purine 


6.2 


112 ■ 


% 


9-(p-D-Ribofuranosyi)-6- 
( l,2,4-triazol-l-yi)purine 


4.4 
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113 


V 


6-(l-Pyrazolyl)- 9-(0-D- 
ribofiiranosyl)purine 


1 44 












0 J[ 














181 




9-(0-D-Ribofiiranosyl)-6-(3- 
thienyi)purine 


1 0.05 j 


















182 




6-Phenyi-9-(p-D- 
ribofixranosyl) purine 


0.1 


















239 


A-OH 

ho--/~\h 


4-Uximino- l-(p-D- 

ribofiii^osyljpyrimidin- 

2(IH)-one 


1.3 1 


243 


NH, 


l-(2-Deoxy-2^-difluoro-P- 
D- 1 


0.07 






erythropentofiiranos)d)q^tosi 
ne 






'oh 






244 




L-Cytidine j 


in 
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245 




4-Amino-l-(2,2-difluoro- 


2 




3-hydroxy-4- 






HO P 


hydroxymethyl- 

cydopentyi)-lH- 

pyrimidin-2-one 




246 




4-Amino-l(R)-(2(S),3(R)- 

I'll J /T» \ 

dihydroxy-4(R)- 
hydroxymethyl- 
cyciopentyI)-lH- 
pyrimidin-2-one 


0.4 


247 


HO V OH 


l-O-D- 

Xyiofiiranosyl) cytosine 


3.7 


249 




l-(3-De<ay-3-fluoro-P-D- 
xyiofuranosyl)q^osine 


10.4 


252 


HN^ 

OH 


6-Ethylamino-9-(P-D- 
ribofuranosyi)purine 


14 


253 




6-Propylamino-9-((3-D- 
ribofuranosyi)purine 


7 



Compounds 246, 247, 249, 252 and 253 were tested in the Renilla luciferase 

assay. 



Dosing for the hu man body with compounds of formula I: 



5 



The compounds according to the invention may be employed alone or in 
combination with other therapeutic agents for the treatment of hepatitis C virus 
infections. 
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The compound of formula I whether administered alone or in combination 
with other therapeutic agents maybe administered orally in capsule, tablet or 
hqmd form. Other types of adniinistration could also be contemplated such as 
nasal spray, transdermal^, by suppository, by sustained release dosage form and by 
pulmonary inhalation, as long as adequate dosages are delivered without 
destroying the active ingredient 

The amount of the compound of formula I required for the treatment of 
hepafct* C virus infections will depend on a number of factors including the 
seventy of the disease and the identity, sex and weight of the recipient and will 
ultunately be at the discretion of the attendant physician. In general, however, a 
suitable effective dose is in the range of 0.05 to lOOmg per kilogram of body weight 

weight per day and most preferably in the range of 0.5 to 20mg of body weight per 
day. An optimum dose is about 2 to 16mg per kilogram body weight per day. The 
desired dose is preferably presented as two, three, four, five , six or more sub-doses 
administered at appropriate intervals throughout the day. These sub-doses may be 
administered in unit dosage forms, for example, containing from 1 to ISOOmg, 
preferably from 5 to lOOOmg, most preferably from 10 to 700mg of active 
ingredient per unit dosage fonn. 

Combination therapies comprise the administration at least one compound 
of formula I or a physiologically functional derivative and at least one other 
physiologically acceptable agent The active ingredient(s) and physiologically 
acceptable agent(s) may be administered together or separately and when 
administered separately this may occur simultaneously or sequentially in any 
order. The amountsofthe active fogredient(s) and physiologicaUy acceptable 
agent(s) and the relative timings of administration will be selected in order to 
achieve the desired combined therapeutic effect Preferably the combination 
therapy involves the administration of one compound of formula I or a 
physiologically functional derivative and interferon alpha. The interferon alpha 
administered is preferably selected from interferon alpha 2a, interferon alpha 2b, a 
consensus interferon, a purified interferon alpha product or a pegylated interferon 
afcha 2a or a pegylated interferon alpha 2b. Preferably the amount of interferon 
alpha ^administered is from 2 to 10 million IU per week on a weekly, TTW, QOD or 
daily basis. The preferred method of administering the interferon alpha or 
pegylated interferon alpha formulations is parenteral^ preferably by 
subcutaneous, IV, or IM injection. 
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It is preferable to administer the compound of formula I as a pharmaceutical 
formulation. The formulations of the present invention comprise at least one 
active ingredient of formula I together with one or more pharmaceutical!)^ 
acceptable exipients and optionally one or more other therapeutic agents. 

5 Formulations for oral administration may be capsules, cachets or tablets each 
containing a predetermined amount of active ingredient(s) may be prepared by 
any method well known in the art of pharmacy. As well as the active ingredients(s) 
the oral formulation may contain a binder (for example povidone, gelatin, 
hydroxypropylmethyl cellulose), a lubricant, inert diluent, preservative, 

10 disintegrant (for example sodium starch glycollate, cross-linked povidone, cross- 
linked sodium carboxymethyi cellulose) or a dispersing agent. Formulations for 
oral use may also include buffering agents to neutralise stomach acidity. 

Example: 

Tablets containing the following ingredients may be produced in a 



15 conventional manner: 

Ingredient per tablet 

Compound of formula I lOOmg 

Lactose 131mg 

Microcrystalline cellulose 60mg 

20 Croscarmellose sodium 6mg 

Magnesium stearate 3mg 
Tablet weight 300mg 
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The following examples for the preparation of compounds of formula I 
illustrate the present invention. The known compounds of formula I are mostly 
commercially available (the supplier is indicated) or can be synthesised according 
the below procedure: 



Example 1: 6-Dimemylannno-9-(P-D-nT)ofuranosyl)purine, Sigma-Aldrich 
Company Ltd., Cat No. D2754. 

Example 2: ^(l(S).Metbjd-2-p^^ 
Sigma-Aldrich Company Ltd., Cat No. P7665. 

Example 3: 3'-Deoxyadenosine, Sigma-Aldrich Company Ltd., Cat No. C3394. 

Example 4: 6-(2-Phenylethylaniino)- 9-(P-D-ribofuranosyl)purine, Sigma-Aldrich 
Company Ltd. Cat No. P2673. 

Example 5: 6-<^dohexykmmo-9-(P-D-^omran(>syl)purine, Sigma-Aldrich 
Company Ltd., Cat No.C9901. 

Example 6: 2-Chloroadenosine, Aldrich Chemical Company, Cat No. 86,186-3. 

Example 7: Adenosine-l-oxide, Sigma-Aldrich Company Ltd., Cat No.A8540. 

Example 8: 9-(P-D-Ribofuranosyl)purine, Sigma-Aldrich Company Ltd., Cat No 
P9278. 

Example 9: 3*-Deoxyguanosine, Sigma-Aldrich Company Ltd., Cat No. D7285. 

Example 10: 8-Bromoadenosine, Aldrich Company Ltd., Cat No.12,750-7. 

Example 11: 8-Bromo-2^deoxyadenosine, Maybridge Chemical Company, Cat 
No.BTBl4107. 

Example 12: 8-Bromoguanosine, Sigma-Aldrich Company Ltd., Cat No. B1893. 
Example 13: 6-Thioguanosine, Sigma-Aldrich Company Ltd., Cat No. M6625. 
Example 14: Inosine, Sigma-Aldrich Company Ltd., Cat No. 11024 
Example 15: 6-Thioinosine, Sigma-Aldrich Company Ltd., Cat No. M7250. 
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Example 16: 6-MethyltHo-9-(P-D-ribofuranosyi)pxirine, Sigma-Aldrich Company 
Ltd.,Cat.No.M4002. 

Example 17: L-Inosine, Penta, Cat No. 09-02700. 

Example 18: 8-Bromoinosine, Sigma-Aldrich Company Ltd, Cat No. B4004. 

Example 19: 6-Chloro-9-(P-D-ribofuranosyl)piirine, Sigma-Aldrich Company 
Ltd., Cat. No. C8276. 

Example 20: 2-Amino-6-ddoro-9-(p-D-ribofuranosyl)purine, Sigma-Aldrich 
Company Ltd., Cat No. A4634. 

Example 21: 2 , -Deoxy-5-fluorouridine, Sigma-Aldrich Company Ltd., Cat No. 
F0503. 

Example 22: l-(P-D-Awbinofiiranosyl)-5-fluorouracil, George-Uhe Company 
Inc., Cat No. 000265. 

Example 23: 4-Thiouridine, Sigma-Aldrich Company Ltd., Cat No. T4509. 

Example 24: 5-Huorouridine, Sigma-Aldrich Company Ltd., Cat No. F5130. 

Example 25: 5-Bromouridine, Sigma-Aldrich Company Ltd., Cat No. B9752. 

Example 26: 3-Methyluridine, Sigma-Aldrich Company Ltd., Cat. No. M4129. 

Example 27: 5-Methyluridine, Sigma-Aldrich Company Ltd., Cat No. M8905. 

Example 28: l-(p-D-Arabinofuranosyl)uracil, Sigma-Aldrich Company Ltd., Cat 
No.M8905. 

Example 29: l-(P-D-Arabinofiiranosyl)-5-methyluracil, Sigma-Aldrich Company 
Ltd.,CatNo.T3766. 

Example 30: l-(p-D-Arabinofuranosyl)-5-iodouraciI, George-Uhe Company Inc., 
Cat. No. 000322. 

Example 31: 3'-Deoxjr-5-methyluridine, Berry, Cat No. PY7260. 
Example 32: 5-Fluorocytidine, ICN Biomedicals Inc, Cat. No. 151156. 
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aple 33: l-O-D-Arabino&ranosyD-S-flnorocytosine, Sigma-Aldrich Company 
Ltd.,CatNo.F3504. 

Example 34: 5-Methyicytidine, Sigma-Aldrich Company Ltd., Cat No. M4524. 
Example 35: 2^'-Dideoxycytidme, Sigma-Aldrich Company Ltd., Cat No. D5782. 
Example 36: N4-Acetvlcytidine, Sigma-Aldrich Company Ltd., Cat. No. A7766. 
Example 37: 3'-Deoxycytidine, Sigma-Aldrich Company Ltd., Cat. No. D5179. 

Example 38 

0.25g of 6-cHoro-9-(p-D-ribofuranosyi)purine and 0.7g of N- 
methylpropylainme in 5ml of anhydrous ethanol were heated at reflux temperature 
for 1 hour. After cooling to room temperature, the solution was concentrated 
under reduced pressure and the mixture purified by flash column chromatography 
on sihca gel using methanol/dichloromethane (10:90) as the eluent, to give 0.04g of 
6-(N-memylpropylan^^ M a Kght ydlow ^ 

mass spectrum (ESI) 324 [M+HJ + . 



Example 39 



m 



Reaction of 6-chloro-9-(P-D-riboforanosyl)purine with thiomorpholine _ 
an analogous manner to that described in example 38, gave 9-(0-D-ribofurariosyl) 
6-(4-thiomorpholinyl)purine as a light brown solid; mass spectrum (ESI) 354 
[M+H] + . 



ErampU M\ 

Reaction of 6^cWoro-9-(6-D-n^ofuranosyl)purmewimN-mem^ 
in an analogous manner to that described in example 38, gave 6-(N-methyl-2- 

propenylammo)-9-(p^D-n^ofuranosyl)purine as an off-white solid; mass 
spectrum (ESI) 322 [M+H] + . 
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Example 41 

Reaction of 6-cUoro-9-(P-D-ribofuranosyl)purine and N- 
methylpropargylamine in an analogous manner to that described in example 38, 
gave 6-(N-methyl-2-propynyiamino)-9-(P^ as an off-white 

solid; mass spectrum (ESI) 320 [M+H] + . 

Also in a manner analogous to that described in example 38 starting with 6- 
chloro-9-(P-D-ribofuranosyl)purine and the appropriate amine were prepared the 
following examples: 

Example 42: 6-(4-Morpholinyl)-9-(P-D-ribofuranosyl)purine, (K. Kikugawa et al, 
J. Med. Chem., 1972,15, 387). 

Example 43: 6-Diethylamino-9-(p-D-ribofuranos)d)pxirine, (Walsh et al, 
JJVmer.Chem.Soc, 1967, 89, 6221). 

Example 44: 6-(l(R,S)-Phenyiethylammo)-9^ (S, 
Kusachi et al, J. Med. Chem., 1985, 28, 1636). 

Example 45: 6-(l-Benzyl-l-methylethy^^ (S. 
Kusachi et al, J. Med. Chem., 1985, 28, 1636). 

Example 46: 6-(3-Phenylpropylamino)-9-(^-D-ribofui^os5d)purine, (S. Kusachi 
et al, J. Med Chem., 1985, 28, 1636). 

Example 47: 9-(P-D-Ribofaranosyl)-6-[2-(2-^ (S. 
Kusachi et al, J. Med Chem., 1985, 28, 1636). 

Example 48: 6-Dibenzyiamino-9-(P-D-ribofuranosyl)purine, (Endo and Zemlicka, 
J. Org. Chem., 1979, 44, 3652). 

Example 49: 6-Hexylamino-9-(p-D-ribofuranosyl)purine, (S. Kusachi et al, J. Med 
Chem., 1985,28,1636). 

Example 50: 6-(3-Pyridylmethylammo)-9-(^ (Kissmann 
and Weiss, J. Org. Chem., 1956, 21, 1053). 
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Example 51: 6-[4-(4-Huorophen^)-U,5,6-tetrahydropyridyl]-9-(p-D- 
ribofuranosjdjpurine. 

Example 52: 6-[4-(2-Methoxyphenyl)piper^^ 

Example 53: 6-[2-(3-IndolyI)ethyIammoJ-9-(P-D-ribofuranosyi)purine, (Shikita et 
al Chem. Pharm.BuIL, 1974, 22, 1410). 

Example 54: 6-[2-(4-GMorophenyl)ethjdammo)]-9-(3-D-nT>oWosyl)purine, (S. 
Kusachi et al, J. Med Chem., 1985, 28, 1636). 

Example 55: 6-(N-Memylphenyiammo)-9-(P-D-n^omranosyl)purine; mass 
spectrum m/z 358 [M+H] + . 

Example 56: 9-(p-D-Rftoruranosyl)-6-(lA4,5-tetrahydro-3H-ben2a2epm-3- 
yi)purine; mass spectrum m/z 398 [M+H] + . 

Example 57: 9-(P-D-IUboniranosyl)-6-(l,2,3,4^^^ 
mass spectrum m/z 384 [M+H] + . 

Example 58: 6-(4-Memylpipei^)i)-9-(P-D-n^omranosyl)purine, (H. 
Vorbrueggen and K. Krolikiewicz, Iiebigs Ann. Chem., 1976, 745). 

Example 59: 9-(0-D-Wbofuranos^^ 
yl)purine; mass spectrum m/z 398 [M+H] + . 

Example 60: 6-[2-(4-Cyanomethylphenyl)emylamino]-9-(P-D- 
nl>oraranosyl)purine; mass spectrum m/z 41 1 [M+H] + . 

Example 61: 6-(2,3-Dihydro-l-indolyl)- 9-(p^D-rfoofuranosyI)purine; mass 
spectrum m/z 370 [M+H] + . 

Example 62: 9-(0-D-M>ofuranosyl)-6-(23,4,5-t^ 
yl)purine; mass spectrum m/z 416 [M+H] + . 

Example 63: 9-(p^D-Ribofuranosyl)-6-(2^^ 
yl)purine; mass spectrum m/z 400 [M+H] + . 

Example 64: ^(S-Ammosulphonyl^AS-tetrahydro-lH^-benzazepin^-yl)^- 
(P-D-r&ofuranosyl)purine; mass spectrum m/z 477 [M+H] + . 
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Example 65: 6-[2-(3,4-Dimetliox)^henyi)etliylamino)-9-(P-D- 
ribofuranosyl)purine, (H. Vorbrueggen and K. Krolikiewicz, Liebigs Ann. Chem., 
1976, 745). 

Example 66: 6-[-2-(4~Hydroxyphenyl)ethylamm^ 
(Shikita et al, Chem. Pharm.Bull., 1974, 22, 1410). 

Example 67: 6-(2-Isoindolin)d)-9-(P-D-ribofuranosyl)purine; mass spectrum m/z 
370 [M+H] + . 

Example 68: 6-(7-Aminosdphonyl-2,3,4,5-tetrahy^ 
D-Ribofuranosyl)purine; mass spectrum m/z 477 [M+H] + . 

Example 69: 6-(N-Cydohexylmethylammo)-9^ (Patent 
No. DE2148838). 

Example 70: 6-(N-Hexylmethylamino)-9-(P-D-ribofuranosyl)purin^ (Patent No. 
DE2148838). 

Example 71: 6-(10,ll-Dihydro-5H-dft^ 
ribofuranosyl)purine; mass spectrum m/z 460 [M+H] + . 

Example 72: 6-[N-(10,ll-Dihydro-5H-diben^ 

yl)methylamino] -9-(P-D-riboftu^osyl)purine; mass spectrum m/z 474 [M+H] + . 

Example 73: 6- [N-(5-Aminopentyl)methylamino] -9-(£-D-ribofuranosyl)purine; 
mass spectrum m/z 367 [M+H] + . 

Example 74: 6-[(5-CUoro-2-methoxyphenyl)methylamino]-9-(p-D- 
ribofuranosyi)purine, (Patent No. DE2148838). 

Example 75: 6-[(2-Methylphenyl)metliylamm^^ (A. 
M. Aronov et al, J. Med Chem., 1998, 41, 4790). 

Example 76: 6-(Hexamethyleneimmo)-9-(P-D-r^ (H. . 

Vorbrueggen and K. Krolikiewicz, Liebigs Ann. Chem., 1976, 745); mass spectrum 
(ESI)m/z350[M+H] + . 

Example 77: 6-(l-Pyn , oUdinyl)-9-(p-D-riboiuranosyl)purine, (M. Legraverend et 
al, Tetrahedron, 1984, 40, 709); mass spectrum (ESI) m/z 322 [M+H] + . 
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Example 78: e-C^Hydroxypiperidin-l-yi)- 9-(P-D.ribofurano^)purine, (Patent 
No.DE 2157036); mass spectrum (ESI) m/z 352 [M+H] + . 

Example 79: 6-(l-Piperidm y l)-9-(P-D-ribofuranosyi)purine, (M. Legraverend et 
al, Tetrahedron, 1984, 40, 709); mass spectrum (ESI) m/z 336 [M+H] + . 

Example 80: 6-(2-Propenyl)ammo-9-( P -D-Aomranos ) i)purine, (M. H. Heysher 
et al, J. Med. Chem., 1980, 23, 1448); mass spectrum (ESI) m/z 308 [M+Hf. 

Example 81: 6-(2-Propynyl)am^ (M. H. Fleysher 

et al, J. Med. Chem., 1980, 23, 1448); mass spectrum (ESI) m/z 306 [M+H] + . 

Example 82: 6-(l-Memyi)emylammo-9-(^^ ^ M 

Aronov et al, J. Med. Chem, 1998, 41, 4790) mass spectrum (ESI) m/z 310 
[M+H] . 

Example 83: ^M2-Propenyi)anuno-^ 

DE 2338963); mass spectrum (ESI) m/z 348 [M+H] + . 

Example 84: ^henylemyljme^^ >(s 

Kusachi et al, J. Med. Chem, 1985, 28, 1636); mass spectrum (ESI) m/z 386 
[M+H] + . 

Example 85: 6-Emytoemyiamino- ^(P-D-Aofuranosyljpurine; mass spectrum 
(ESI)m/z310[M+H] + . y 

Example 86: 6-bis-[(3-Memyl)but^^ ^ 
spectrum (ESI) m/z 408 [M+H] + . 

Example 87: 6-(4-Ammophen)d)mem^^ 

(MJJlobms et al, Nucleosides and Nucleotides, 1994, 13, 1627). 

Example 88: 6-(2-Pyridyime*yI)^ >(s 
et al, J. Med. Chem., 1985, 28, 1636); mass spectrum (ESI) m/z 359 [M+H] + . 

Example 89: 6-(2-Hydroxyefcy^^ 

(P-RGuengerichand VMitaney, J-Amer.Chem.Soc., 1992,114,1074). 

Example 90: 6-m P ropylammo-9-(P-D-rmofuranosyl)purine, (M de Zwart et al, 
Nucleosides and Nucleotides, 1998, 17, 969). 
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Example 91 

Starting with 2^3^5 , -t^is-0-(teIt-butyldimethylsUyl)adenosin in manner 
analogous to that described by K. Aritomo, T. Wada and M. Sekine, J. Chem. Soc. 
Perkin Trans.l, 1995,1837 was prepared 6-[2-phenyl-(N-propionyl)ethylamine)-9- 
(P-D-ribofuranosyl)purine; mass spectrum m/z 428 [M+H] + . 



Example 92 

Starting with 2^3^5 > -12is-0-(tert-bu1yldimeth)dsayl)adenosine in manner 
analogous to that described by K. Aritomo, T. Wada and M. Sekine , J. Chem. Soc. 
Perkin Trans.l, 1995,1837 was prepared 6-(N-benzoyl-2-phenyleth^amine)-9-(P- 
D-ribofuranosyi)purine; mass spectrum m/z 476 [M+H] + . 



Example 93 

Starting with adenosine in manner analogous to that described by T. Itaya et 
al, Chem. Pharm. Bull., 1977, 25, 1449 was prepared l-benzyl-6-imino-9-(f}-D- 
ribofuranosyl)purine. 



Example 94 

Starting with 6-(2-phenyiethylamino)-9-(P-D-ribofuranosyl)purine 
(prepared in a manner analogous to that described in example 83) and in manner 
analogous to that described by T. Itaya et al, Chem. Pharm. Bull., 1977, 25, 1449 
was prepared l-meth3d-6-(2-phenylethylan^o)-9-(P-D-ribofuranosyl)purine; 
mass spectrum m/z 386 [M+H] + . 



Example 95 

A solution of 0.34g of 2-amino-6-cHoro-9- (2,3,5-tri-O-benzoyl- 0-L- 
ribofuranosyl)purine in 5ml of a 2M solution of methylamine in methanol was 
heated under nitrogen under reflux overnight The solvents were removed by 
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evaporation and the residue purified by preparative HPLC to give lOmg of 2- 
anuno-6-metnylamino-9-(p-L-ribofuranosyl)purine as a pale yellow solid; mass 
spectrum (ESI) m/z 297[M+H] + . 

The2-animo-6-cMoro-9-(2,3,5-tri-0-benzo^ 
used as the starting material was prepared as follows: 

A suspension of 38mg of 2-ammo-6-cMoropurine in 1ml of anhydrous 
acetonitrile was treated with 0.22ml of bis(trimethylsilyl)acetamide and heated at 
reflux for 15 min. To the resulting solution was added a solution of 95mg of 1-0- 
acetyl-2,3 > 5-tri-0-benzoyi-L-ribose in 1ml of anhydrous acetonitrile followed by 
51ul of trimethylsilyl trifluoromethanesulphonate. The solution was heated at 
reflux under nitrogen for 2.5 hours. After cooling to room temperature the 
solution was evaporated and the residue dissolved in dichloromethane and washed 
twice with water. The solution was dried over anhydrous magnesium sulphate, 
filtered and evaporated to give crude 2-amino-6-chloro-9-(2,3 ) 5-tri-0-benzoyl-p- 
L-ribofuranosyl)purine which was used without further purification; mass 
spectrum (ESI) m/z 614 [M+H] + . 



Example 96 

Reaction of 2-amino-6-chloropurine with l-0-acetyl-2,3,5-tri-0-benzoyl-D- 
ribose followed by treatment of the intermediate 2-ammo-6-chloro-9-(2,3,5-tri-0- 
benzoyl-p-D-ribofuranosyl)purine with methylamine in methanol in an analogous 
manner to that described in example 95 gave 2-amino-6-methylamino-9-(P-D- 
n^ofuranosyijpurine (R. Saladino et al, Tetrahedron, 1996, 52, 6759); mass 
spectrum (ESI) m/z 297[M+H] + . 



ErampTg Q7 

Reaction of 2-anMno-6-chloropurme with l-0-acetyl-23,5-tri-0-benzoyl-D- 
ribose followed by treatment of the intermediate 2-amino-6-chloro-9-(2,3^-tri-0- 
benzoyl-P-D-n^ofuranosyi)purine with morpholine in methanol in an analogous 
manner to that described in example 95 gave 2-amino-6-(4-morphoIinyl)-9-(P-D- 
ribofuranosyl)purine (KVorbrueggen and K.Krolildewicz, Justus Leibigs 
Ann.Chem.,1976, 745). 
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Example 98 

Reaction of 2-amino-6-chloropurine with l-0-acetyl-2,3,5-tri-0-benzoyl-D- 
ribose followed by treatment of the intermediate 2-amino-6-chloro-9-(2,3,5-tri-0- 
benzoyl-P-D-ribofuranosyl)purine with pyrrolidine in methanol in an analogous 
5 manner to that described in example 95 gave 2-amino-6-(l-pyrrolidin)d)-9-(P-D- 
ribofuranosyl)purine; mass spectrum (ESI) m/z 337 [M+H] + . 



Example 99 

A suspension of 84mg of 2,4-diaminopurine in 2ml of anhydrous acetonitrile 
10 was treated with 0.55ml of bis(trimethylsilyl)acetamide and the solution heated at 
reflux for 15 min to give a solution. To the solution was added a solution of 237mg 
of l-0-acetyi-2,3,5-tri-0-benzoyl-L-ribose in 2ml of anhydrous acetonitrile. The 
solution was heated at reflux under nitrogen for 16 hours. After cooling to room 
temperature the solution was evaporated and the residue dissolved in 
15 dichloromethane and washed with water. The dichloromethane solution was dried 
over anhydrous magnesium sulphate, filtered and evaporated. The residue was 
dissolved in 10ml of a 2M solution of ammonia in methanol and the solution 
stirred at room temperature for 42 hours then evaporated. The residue was 
purified by preparative HPLC to give 50mg of 2,6-diamino-9-(P-L- 
20 ribofuranosyl)purine> (D.MJJrown et al, Nucleosides and Nucleotides, 1999, 18, 
2521); mass spectrum (ESI) m/z 283[M+H] + . 



Example 100 

Reaction of 2,6-diaminopurine with l-0-acetyl-2,3,5-tri-0-benzoyl-D- 
25 ribose followed by treatment of the intermediate 2,6-<hamino-9-(2,3,5-tri-0- 
benzoyl-P-D-ribofuranosyl)purine with ammonia in methanol in an analogous 
manner to that described in example 99 gave 2,6-diamino-9-(0-D- 
ribofuranosyl)purine (also available commercially from ICN Biomedicals Inc.). 
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Sample 101 

A n^eof4^gof2,6-dichloro-9-(^-tri-0-acetjd-p.D- 
nbofuranosyi)purine, l.lg of pyrrolidine and 2.8ml of triethylamine in 50ml of 
benzene was stood at room temperature for 1 hour then washed with water, dried 
and evaporated. Theresidue was dissolved in a saturated solution of ammonia 
methanol and the solution stood overnight at room temperature. The solution wa 
e^pomted and meresiduerecrvstaJlised 

2157036) of meltmg point 229°Q mass spectrum (ESI) m/z 356 [M+H] + 



in 
was 



Examp le 10?. 



algous Procedure to that described in example 101 starting with 
2,6-dicMoro-9-(2^-^ ^ 

hexamemyleneiniine was prepared 2<U 0 ro-6-(l-hexamemylendimno)-9-(B-D- 



Example 103 



B l 311 ««^« Procedure to that described in example 101 starting with 
^-dicUoro-9-(2, 3> 5-tri-0^^ 

hydroxypiperidine was prepared T^Oaro^^h^^Ujip.a^y^j^ 



Examp le ifU 



By a procedure analogous to that described by Kissman et al, J. Amer. Chen, 
Soc 1955 77a8wasprepared6-[(N-cydohexyl)memyla^ 
(P-D-rmoruranosyl)purine; mass spectrum (ESI) m/z 410 [M+H] + . 
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Example 105 

A solution of 30g of adenosine and 16.4ml of 2,5-dimethoxytetrahydrofuran 
in 70ml of glacial acetic acid was heated at reflux temperature for 1 hour. After 
cooling to room temperature the mixture was concentrated under reduced 
5 pressure, and the residual oil triturated with acetone, filtered and the filtrate 
evaporated. The residue was purified by column chromatography on silica gel 
using methanol/dichloromethane (5:95) as the eluent to give 17.0g of 6-(l- 
pyrrolyl)-9-(p-D-ribofiiranosyl)purine as a light orange solid; mass spectrum (ESI) 
m/z318[M+H]. 

10 

Example 106 

Reaction of 6-amino-9-(P-D-arabinofuranosyl)purine with 
dimethoxytetrahydrofuran in an analogous manner to that described in example 
105 gave 6- ( 1 -pyrrolyl) -9- ( p-D-arabinofuranosyl)purine as a light brown solid of 
15 melting point 212-213°C; mass spectrum (ESI) 318 [M+H] + . 



Example jo? 

A solution containing 150mg of 6-amino-9-(P-D-ribofuranosyl)purin-8- 
(7H)-one and 74mg of 2^-dimethoxytetrahydrofuran in 5ml glacial acetic acid was 
20 heated under nitrogen at 110°C for 1 hour. The solvents were then evaporated 
under low vacuum to give a brown residue, which was purified by flash 
chromatography on silica-gel using methanol/dichloromethane (1:9) for the 
elution to give 18mg of 6- ( 1 -pyrrolyl) - 9- ( £-D -ribofur anosyl)purin- 8 ( 7H) -one as a 
white solid; mass spectrum (ESI) m/z 334 [M+H] + . 

25 

Example 108 

A solution containing 150mg of 9-(3 , -deoxy-p-D-ribofaranosyl)adenosine 
and 83mg of 2,5-dimethoxytetrahydrofuran in 5ml glacial acetic acid was heated 
under nitrogen at 1 10°C for 2 hours. The solvents were then evaporated under low 
30 vacuum to give a beige solid which was purified by flash chromatography on silica- 
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gd using methanol/dichloromethane (1:49) for the elution to give 70mg of 9-(3- 
deoxy-P-D-n^ofuranosji)-6-(l-pyrro^) purine as a white solid of melting point 
175-176°C; mass spectrum (ESI) m/z 302 [M+H] + . 



Example 109 

A solution of 0.51g of 6-(l-pyrrolvl)-9-(23,5-tri-0-benzoyl-P-L- 
ribomranosyi)purine and 20ml of a 33% aqueous ammonia solution in 30ml of 
methanol/tetrahydromran (1:1), was heated at 50° C for 2 hours. After cooling to 
room temperature the mixture was evaporated, diluted with 50ml of water and 
extracted twice with 50ml diethyl ether followed by 50ml ethyl acetate. The 
combined organic extracts were dried over anhydrous sodium sulphate, 
concentrated under reduced pressure and the mixture purified by column 
chromatography on silica gel using methanoVdichloromethane (5:95) as the 
eluent, to give 0.12g of 6-(l-pyrrolyl)-9-(P-L-n^ofuranosyl)purine as a white solid 
of melting point 114-115°Q mass spectrum (ESI) 318 [M+H] + . 

The 6-U-Pyrrolyl)-9-(2A5-^ used u 

a starting material was prepared as follows: 

To a suspension of l.Og of 6-(l-pyrrolyl)purine (prepared according to 
K.CEstep et al, WeAChem., 1995, 38, 2582) and 0.97g of l-0-acetyl-2,3,5-tri-0- 
benzoyl-P-L-ribofuranosein 30ml of 1,2-dichloroethane was added dropwise 2 30g 
of N-methyl-N-trimethylsilyl trifluoroacetamide, and the mixture heated to 80 • C 
Following addition of 0.635g of trimethylsilyl trifluoromethane sulphonate 
dropwise, the mixture was stirred at 80°C overnight After cooling to room 
temperature, the mixture was diluted with 60ml of dichloromethane and washed 
four times with a saturated solution of aqueous sodium hydrogen carbonate. The 
organic extract was dried over sodium sulphate, filtered and evaporated and the 
residue purified by flash column chromatography on silica gel using ethyl 
acetate/hexane (10:90) for the elution to give 0.56g of 6-(l-pyrrolyl).9-(2,3^tri- 
0-benzoyl-P-L-n^ofuranosyl)purine as a white solid; mass spectrum (ESI) 630 
[M+H]. 1 ' 



WO 02/18404 



PCT/EP01/09633 



-142- 
Example 110 

Reaction of 6-(l-indolyl)purine (M Haidoune and R Mornet, J. Hetercyclic 
Chem., 1994, 31, 1461) with l-0-acet)d-2,3,5-tri-0-benzo)d-P-D-ribofiu-anose 
foflowed deprotection in an analogous manner to that described in example 109 
gave 6-(l-indolyl)-9-(P-D-ribofuranosyl)purine; mass spectrum m/z 368 [M+H] + . 



Example 111 

Reaction of 6-(l-imidazol-yl)purine (G. E. Estep et al, J. Med Chem., 1995, 
38, 2582)) with l-0-acetyl-2 > 3,5-tri-0-benzoyl-P-D-ribofuranose followed 
deprotection in an analogous manner to that described in example 109 gave 6-(l- 
imidazolyl)-9-(P-D-ribofuranosyl)purine; mass spectrum m/z 319 [M+H] + . 



Example 112 

ISOjil of a 1M solution of sodium methoxide in methanol was added to a 
stirring solution of 0.445g of 6-(l,2,4-triazol-l-)4)-9-(2,3,5-tri-0-acetyl-p-D- 
ribofuranosyl)purine in 10ml of anhydrous methanol. After stirring overnight at 
room temperature a few drops of glacial acetic acid were added and the mixture 
concentrated under reduced pressure. The mixture was purified by column 
chromatography on silica gel using an eluent of methanol/dichloromethane (10:90) 
to give 0.2g of 9-(p-D-ribofuranosyi)-6-(l^>4-triazol-l-)d)piirine as a white solid, 
mass spectrum (ESI) 320 [M+H]. 

The 6-(l>2,4-triazol-l-yl)-9-(2,3,5-tri-0^ 
used as a starting material was prepared as follows: 

3.7ml of Phosphorous oxychloride followed by 30ml of triethylamine were 
added dropwise to a solution of 13.1g of 1,2,4-triazole in 150ml of acetonitrile at 
<5 ° C. After stirring for 1 hour, a suspension of 5.0g of 2 , ,3 , ,5 > -tri-0-acetylinosine 
in 150ml of acetonitrile was added, and the mixture stirred at room temperature 
overnight. The mixture was filtered, diluted with 100ml of ethyl acetate and 
extracted twice with 100ml of a saturated solution of aqueous sodium hydrogen 
carbonate. The organic extract was dried over anhydrous sodium sulphate and 
concentrated under reduced pressure. The mixture was purified by column 
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chromatography on silica gel using methanol/dichloromethane (5:95) for the 
elution to give 2.7g of 6-(l A4-triazol-l-yl)-9-(2,3,5-tri-0-acetyi-p-D- 
ribofuranosyl)purine as a white foam, mass spectrum (ESI) 446 [M+H]. 



Rramplp 1^ 

Reaction of 6-( l-pymolyI)-9-(2,3,5-tri-O-benzoyl-0-D- 
ribofuranosyl)purine with sodium methoxide in an analogous manner to that 
described in example 1 12 followed by purification by supercritical fluid 
chromatography gave 6-(l-pyrazolyi)- 9-(p-D-rfoofuranosyl)purine as a white 
solid, mass spectrum (ESI) 319 [M+H]. 

The 6-(l-pyrazolvl)-9-(2,3,5-tri-0-benzoyl-p-D-rfoofoxanosyl)purine used 
as a starting material was prepared as follows: 

0.78ml of chlorotrimethylsilane was added dropwise to a stirring solution of 
0.372g of 6-(l-pyrazolyl)purine (prepared according to K.G.Estep et al, 
JMed.Chem., 1995,38,2582) 1.0g of P-D-ribofuranose-l-acetate-23,5- 
tribenzoate, 1.62g of nonafluoro-l-butanesulfonic acid and 0.3ml of 
hexamethyldisilazane in 30ml of acetonhrile, and the mixture heated at reflux 
temperature for 21 hours. After cooling to room temperature, the mixture was 
diluted with 30ml of dichloromethane and washed with 50ml of a saturated 
aqueous solution of sodium hydrogen carbonate. The organic extract was dried 
over anhydrous sodium sulphate and concentrated under reduced pressure. The 
mixture was purified by column chromatography on silica gel using an eluent of 
methanol/dichloromethane (5:95) to ghre 0.06g of 6-(pyrazoi-l-yl)-9-(2,3,5-tri-0- 
benzoyl-p-D-rfoofaranosyl)purine as a yellow solid, mass spectrum (ESI) 630 
[M+H]. 



Example 114 

By the procedure of V. Samano, R W. Robins and M J. Robins, J. Amer. 
Chem. Soc, 1994, 116, 9331 was prepared 9-(P-D-ribofuranosyI) 6-(l ,2,4-triazol- 
4-yi)purine; mass spectrum (ESI) m/z 320[M+H] + . 
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Example 115 

By a procedure analogous to that of J. A. Montogomery, J. A. Secrist and C 
A. Krauth, US Patent No. 5,102,873 starting with adenosine was prepared 6-(2- 
phenylethylamino)- 9-(P-D-ribofuranosyl)purine- 1-oxide. 



Example U$ 

By the procedure ofYamazaki et al, Chem. Pharm. Bull,, 1968, 16, 2172 was 
prepared 6-methylamino-9-(p-D-ribofuranosyl)pxirin-2(lH)-one of melting point 
270°C (decomposition). 



Example 117 

By the procedure of G.R.Gough and HMJvIaguire, J.Med.Chem., 1967,10, 
475 was prepared 2-methoxy-6-me1hylamino-9-(l-p-D-ribofuranosyl)purine of 
melting point 142°C (decomposition). 

Example 118 

By the procedure of T. SchaefFer, J. Amer. Chem. Soc, 1958, 80,3738 starting 
with 2-chloroadenosine (Aldrich Chemical Co.) was prepared 2- 
methoxyadenosine. 

Example 119 

By the procedure of J. F. Gerster and R. K. Robins, J. Org. Chem., 1966, 31, 
3528 was prepared 2-amino-6-cUoro-9*(P-D-ribofuranosjd)purine.(Sigma- 
Aldrich Chemical Co.). 
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Example 120 

By the procedure of Johnson et al, JAmer.Chem.Soc., 1958, 80; 699 starting 
with ^cHoro-9-(P-D-n^ofuranosyl) P urine was prepared 6-methoxy-9-(l-P-D- 
nT>ofuranosyl)purine; mass spectrum (ESI) m/z283 [M+H] + . 



Example 1?1 



By the procedure of C. W. Nodi and R. K. Robins, J. Med. Pharm. Chem , 
1962, 5, 1074 was prepared 2-ammo-6-ben*ylttuo-9^^^ 



Example m 

By the procedure of W. Kampe et al, Patent No. ZA 6707630 was prepared 6- 
benzyltm 0 -2-hydroxy-9^ mass spectrum (ESI) mix 

391PVWHT. 



Examp le T?.3 

By the procedure of B. S. Schultz and W. Pleiderer, TeL Lett., 1985, 26, 5421 
from guanosine was prepared 9-(P-D-nT J ofuranosyl)purine-2,6,8(lH3H,7H)- 
trione; mass spectrum (ESI) m/z 342[M+CH 3 CN+H] + . 



Example 124 

By the procedure of C. B. Reese and R Saffhill, J. Chem. Soc. Perkin Trans. 1, 
1972, 2937 was prepared 2-(acetylarnino)inosine; mass spectrum (ESI) m/z 
326[M+H] + . 
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Example 125 

A mixture of 0.5g of 8-bromoadenosine and 0.5ml of water was treated with 
lml of a 33%solution of methylamine in ethanol. The mixture was heated at 70°C 
for 12 hours then evaporated to dryness . The crude product (0.54g) was purified 
by flash column chromatography on silica gel using methanol/dichloromethane 
(1:9 to 3:9) for the eiution to give 0.34g of 8-(methylamino)adenosine (J. B. 
Chattopadhyaya and C. B. Reese, Synthesis, 1977, 725) as a white solid of melting 
point >250°C; mass spectrum (ESI) mil 297 [M+H] + . 

In a manner analogous to that described in example 125 starting with 8- 
bromoadenosine and the appropriate amine in ethanol or aqueous ethanol were 
prepared the following examples: 

Example 126: 8-(2-Phenylethylamino)adenosine. 

Example 127: 8-Benzylaminoadenosine ( A.MAronov and M.H.Gelb, Biorg.and 
Med.Chem.Lett, 1998,24,3505) of melting point 213-216°C 

Example 128: 8-(l-Piperidinyl)adenosine ( AJvLAronov and M.H.Gelb, Biorg.and 
Med.Chem.LetL 1998,24,3505) of melting point 207-209°C (decomposition). 

Example 129: 8-(Dimethylamino)adenosine ( A.M.Aronov and M.H.Gelb, 
Biorg.andMed.Chem.LetL 1998,24,3505) of melting point 205-207°C. 

Example 130: 8-(3-Phenylpropylamino)adeno$ine of melting point 180-183°C. 

Example 131: 8-(4-Morpholinyl)adenosine of melting point 210-213°C. 

Example 132: 8- (N-Methyl-2-phenylethylamino) adenosine of melting point 118- 
120°C. 

Example 133: 8-(3-Pyridyimethylamino)adenosine of melting point 235-237°C 
(decomposition). 

Example 134: 8-(Ethyiamino)adenosine (ILAJLong and RXRobins, J.Org.Chem., 
1967, 32, 2751) of melting point 260-170°C. 
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Example 135: 8-(lA3,4-Tetrahydro-2-isoquinol)d)adenosine of melting point 145 
150°C (decomposition). 

Example 136: 8-[2-(4-Moipholmyl)etnylammo]adenosine of melting point 210- 
215°C. 

Example 137: 8-(Hexjdamino)adenosine (Patent No. JP53124293) of melting 
point 209-212°C. 

Example 138: 8-(2-C7dohexjdemyIamino)adenosine of melting point 203-205°C 

Example 139: 8-(2(R,S)-Phenylpropylammo)adenosine of melting point 159- 
161°C (decomposition). 

Example 140: 8-[2-(4-Methylphenyl) ethylamino] adenosine of melting point 117- 
124°C (decomposition). 

Example 141: 8-[2-(l-Methyl-2-pyrrolyi) ethylamino] adenosine of melting point 
225-228°C. 

Example 142: 8-[2-(4-Ainmosmphonylphenyl)em)damino]adenosine of melting 
point 157-163°C (decomposition). 

Example 143: 8-(4-Phenyl-l-piperazmyl)adenosine of melting point 220-223°C 
(decomposition). 

Example 144: 8-(2-(4-Imidazolyl)adenosine (T. Prakash and ICN.Ganesh, 
J.Chem.SocCkem.Commun.,1994,1357) of melting point 148-156°C 
(decomposition). 

Example 145: 8-(l-Naphthylmethylammo)adenosme of meltmg point 140-150°C 

Example 146: 8-[2-(4-Hydroxyphenyl)emylamino]adenosine of melting point 262- 
265°C (decomposition). 

Example 147: 8-(4-Phenymutylamino)adenosine of meltmg point 190°C 

Example 148: 8-[2-(4-CMorophenyl)ethylamino]adenosine of melting point 155- 
158°C (decomposition). 

Example 149: 8-[2-(2,4-DicWorophenyI)emyIanimo]adenosine of meltmg point 
164-168°C (decomposition). 
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Example 150: 8-(2-Propenylamino)adenosine of melting point 234-237°C 
(decomposition). Example 163: 8- [(4-tert-Butyl)benzylamino] adenosine of 
melting point 187-190°C. 

Example 164: 8-(l(R)-Phenyleth)damino)adenosine of melting point 120-130°G 

Example 165: 8-(l(S)-Phenylethylamino)adenosine of melting point 112-130°C. 

Example 166: 8-(6-Phenylhexyiamino)adenosine of melting point 165-167°C. 

Example 167: 8-[2-Hydroxy-l(S)-phenyl)ethylamino]adenosine of melting point 
110-125°G 



By a procedure analogous to that described in example 125 from 8-bromo- 
2 , -deoxyadenosine were prepared the following examples: 

Example 168: 2 , -Deoxy-8-(2-phenyiethylairrino)adenosine of melting point 192- 
195°C 

Example 169: 2'-Deoxy-8-(3-phen)4propylamino)adenosine of melting point 198- 
201°C 

Example 170: 8-Benzylamino-2 , -deoxyadenosirie of melting point 132-134°G 

Example 171: 2'-Deoxy-8-(4-phenylbutylamino)adenosine of melting point 168- 
171°C 

Example 172: 2 , -Deoxy-8-(6-phenylhex)Hiamino)adenosine of melting point 159- 
161°C 



Example 173 

By a procedure analogous to that described in example 125 from 8- 
bromoinosine was prepared 8-(4-morpholinyI)inosine (M. Sechenova, 
Fiziol.Zh.SSSR, 1989, 75, 457). 
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Examp le 174 



By a procedure analogous to that described in example 125 from 8- 
bromoinosine was prepared 8-benzylaminoinosine (Chattopaohyaya and Reese, 
Synthesis,1978, 908) of melting point 225-228°C. 



Sample 175. 

By the procedure of G. S. Buenger, Synthesis, 1990,962 starting with 8- 
bromoadenosme was prepared 8-te^^ 
255 C 

Examp le 17fi 

By an analogous procedure to that of G. S.Buenger, Synthesis, 1990,962 
startag with 8-bromoadenosine was prepared 8-(benzylthio)adenosine (E, Iiepins 
et al, Bioorg. Khim., 1988,14,1393) of melting point 206-210°C. 

Example 177 

By the procedure of G. S. Buenger, Synthesis, 1 990, 962 starting with 8- 
bromoadenosine was prepared S-Cbenzyloxyjadenosine of melting point 199- 



Examplel7fi 

By an analogous procedure to that of G. S. Buenger, Synthesis, 1990 962 
^^8-brom^ 
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Example 17? 

By the procedure of Holmes and Robins, J. Amer. Chem. Soc, 1964, 86, 1242 
starting with 8-bromoadenosine was prepared 6-amino-9-(|3-D- 
ribofuranosyI)purine-8(7H)-thione of melting point 242-248°C (decomposition). 



Example 180 

By the procedure of H. Steinmaus et al, J. Org.Chem., 1971, 36, 3594 starting 
with adenosine was prepared 8-[(l-hydroxy-l-methyl)ethyl]adenosine. 



10 Example 181 

A solution of 0.31g of 9-(2,3,5-tri-0-ace1yl-p-D-ribofuranos}d)-6-(3- 
thienyl)purine in 3ml of anhydrous methanol was treated with 67jil of a 1M 
solution of sodium methoxide in methanol. The mixture was stirred at room 
temperature for 2 hours during which time a white precipitate separated. A few 
15 drops of glacial acetic acid were added and the mixture was evaporated to dryness 
under reduced pressure. Recrystallisation of the residue from ethanol gave 0.1 lg of 
9-(P-D-ribofuranosyl)-6-(3-thienyi)purine as a white solid of melting point 166- 
167°C (decomposition); mass spectrum (ESI) m/z 335[M+H] + . 

The 9-(2,3,5-tri-0-acetyl-P-D-ribofuranosyl)-6-(3-tWenyl)puiine used as 
20 the starting material was prepared as follows: 

A mixture containing 0.5g of 9-(2 > 3,5-tri-0-acetyl-p-D-ribofuranos)d)-6- 
chloropurine, 0.23g of thiophene-3-boronic acid, 0.21g of anhydrous potassium . 
carbonate and 0.034g of tetraHs-(triphenylphosphine)palladium in 24ml of 
anhydrous toluene was stirred under nitrogen and heated at 100°C for 5 hours. 

25 After cooling the mixture was diluted with 50ml of ethyl acetate and washed with 
20ml of water and 20ml of brine. The solution was dried over anhydrous 
magnesium sulphate, filtered and evaporated to yield a gum. This was purified by 
flash chromatography on silica gel using ethyl acetate/hexane(l:l) for the elution 
to give 0.3 lg of 9-(2,3,5-tri-0-acetyl-p-D-ribofira as a 

30 gum; mass spectrum (ESI) m/z 461[M+H] + . 
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Examp le MO. 

Reaction of °-cHoro-9-(233-tri^^ with 
phenylboronic acid followed by deprotection in an analogous manner to that 
described in example 181 gave 6-phenyl-9-(P-D-ribofuranosyl) purine, (M. 
Hoceck, A. Holy, I. Votruba and H. Dvorakova, J. Med. Chem, 2000, 43, 1817) as 
a white solid of melting point 224-225°C; mass spectrum (ESI) m/z 329[M+H] + . 

Reaction of 50mg samples of 6-chIoro-9-(tri-0-acetyI-P-D- 

ribofixranosyDpurine with a range of arylboronic acids in an analogous manner to 

that described in example 181 was carried out in parallel using a Metder Toledo 

Mynad reactor. The intermediate crude 6-aryl-9-(23,5-tri-0-acetyl-P-D- 

riboniranosyDpurines were purified using a Jones Hashmaster H sequential 

chromatography system using ethyl acetate/hexane for the elution before 

deprotection using sodium methoxide in methanol in an analogous manner to that 

described in example 181 to give the 6-aryl-9-(P-D-ribofuranosyl)purines listed 
below: 

Example 183: °-(4-Huorophenyl)-^ 

Med Chem, 2000, 43, 1817); mass spectrum (ESI) m/z 347[M+H] + . 

Example 184: 6-(4-CWorophenyl)-9-(P-D-ribofuranosyl)purine (M Hocek et al, J 
Med Chem, 2000, 43, 1817); mass spectrum (ESI) m/z 363[M+H] + . 

Example 185: 6-(4-Me*yIph^ 

Med Chem, 2000, 43, 1817); mass spectrum (ESI) m/z 343[M+H] + . 

Example 186: 6-(4-Memoxyphenyl)-^^ Hocek 
Med Chem, 2000, 43, 1817); mass spectrum (ESI) m/z 359[M+H] + . 

Sample 187: W>-Ribdb^ mass spectrum 

(ESI)m/z467[M+H] + . 

^ (ESI) 

Example 189: 6-(4-Memyltmophenyl)-9-(P-D-n^furanosyl)purine; mass 
spectrum (ESI) m/z 375[M+H] + . 
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Example 190: 6-(2-Memylphenyl)-9-(B-D-ribomranosyI)purine (M Hocek et al, J 
Med Chem, 2000, 43, 1817); mass spectrum (ESI) m/z 343[M+H] + . 

Example 191: 6-(9-Phenanthrenyl)-9-(P-D-ribofuranosyl)ptirine; mass spectrum 
(ESI) m/z429[M+H] + . 

Example 192: 9-(p-D-Ribofiiranosyl)-6-(3-trifluoromethylphenyl)purine; mass 
spectrum (ESI) m/z397[M+H] + . 

Example 193: 6-(2-Phenoxyphenyl)-9-(P-D-ribofuranosyl)purine; mass spectrum 
(ESI)m/z421[M+H] + . 

Example 194: 6-(4-tert-Butylphenyl)-9-(P-D-ribofb:anosyl)purine; mass spectrum 
(ESI)m/z385[M+H] + . 

Example 195: 9-(P-D-Pubomi^osyl)-6-(2-trifluoromethoxyphenyl)purine; mass 
spectrum (ESI) m/z 413[M+H] + . 

Example 196: 6-(4-Phenoxyphenyl)-9-(P-D-ribofuranosyl)purine; mass spectrum 
(ESI)m/z421[M+H] + . 

Example 197: 6- (3 -Methoxyphenyl) -9- ( p-D-ribofuranosyl)purine (M Hocek et al, 
J Med Chem, 2000, 43, 1817); mass spectrum (ESI) m/z 359[M+H] + . 

Example 198: 6-(2-Naphmyl)-9-(p-D-ribofuranosyl)purine; mass spectrum (ESI) 
m/z379[M+H] + . 

Example 199: 6-(3-Biphenylyl)-9-(P-D-ribofuranosyl)purine; mass spectrum (ESI) 
m/z405[M+H] + . 

Example 200: 6^[4-(2-Methylpropyl)phenyl]-9-(P-D-rmoruranosyl)purine; mass 
spectrum (ESI) m/z 385[M+H] + . 

Example 201: 6-(3-Huorophenyl)-9-(P-D-ribofiu:anosyl)purine; mass spectrum 
(ESI)m/z347[M+H] + . 

Example 202: 9-(P-D-Rmofuranosyl)-6-(4-trifluoromethylphenyl)purine; mass 
spectrum (ESI) m/z 397[M+H] + . 

Example 203: 9-(P-D-PJbofuranosyi)-6-(4-trifluoromediylphenyl)purin^ mass 
spectrum (ESI) m/z 373 [M+H] + . 
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Example 204: 6-[3-(l-meth^)ethyiphen)d]-9-(P-D-ribofbrano S yi)purine; mas: 
spectrum (ESI) m/z 371[M+H] + . 

Example 205: 9-(P-D-Rftofuranosyl)-6-(4-trmuoromemoxyphenyi)purine; m 
spectrum (ESI) m/z 413[M+H] + . 

Example 206: 6-(4-Em)dphen)4)-9-(P-D-n^oruranos7i)purme; mass spectrum 
(ESI)m/z357[M+H] + . 



Example 207 



Reaction of 2-amino-6-chloro-9-(23,5-tri-0-acetjd-3-D- 
ribofuranosyi)purine with pheny&oronic acid followed by deprotection in an 
analogous manner to that described in example 181 gave 2-amino-6-phenyl-9-(P- 
D-ribofuranosyl)purine (M Hoceck, A. Holy, I. Votruba and H. Dvorakova, J. 
Med. Chem., 2000, 43, 1817) as a white solid of melting point 187-190°Q mass 
spectrum (ESI) m/z 344[M+H] + . 



Example 208 

A solution of 02gof 2'3'5^tri-0-benzoyl-5-emyluridine in 1ml of anhydrous 
methanol was treated with 0.05ml of 1M sodium methoxide solution in methanol 
The solution was stirred at room temperature for 2 hours. A few drops of glacial 
acetic acid was added and the mixture evaporated to dryness. The solid residue was 
purified by flash column chromatography on silica gel using ethyl 
acetate/isohexane for the elution to give 50mg of 5-ethyiuridine (C. Nakayama et 
al, J. Carbohyd. Nucleosides and Nucleotides, 1979, 6, 295) of melting point 180- 
181°Q mass spectrum (ESI) 273 [M+H] + . 

The 2'3'5^tri-0-benzoyI-5-ethyluridine used as the starting material was 
prepared as follows: 

A mixture of 0.84g of 5-ethyluracil, 2mg of ammonium sulphate and 3.9ml 
of hexamethyiaisilazane was stirred under nitrogen and heated under reflux for 3.5 
hours to give a clear solution. The solution was evaporated under reduced pressure 
to give an oil which was dissolved in 5ml of anhydrous acetonitrile. This solution 
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was added to a solution of 3.0g of l-0-acetyI-2,3,5-tri-0-benzoyl-D-ribose in 20ml 
of anhydrous acetonitrile. The mixture was cooled in ice at <5°C and treated with 
1.4ml of stannic chloride in three portions during 5 min then stirred at room 
temperature overnight The mixture was treated with 12ml of water and adjusted 

5 to pH 8 by addition of solid sodium bicarbonate. The resulting slurry was filtered 
through a pad of Hyflo and the filtered solid washed three times with 
dichloromethane. The combined filtrates were transferred to a separating funnel 
and the layers separated. The dichloromethane solution was dried over anhydrous 
sodium sulphate, filtered and evaporated to give 3.3g of white solid residue. This 

10 was purified by flash column chromatography on silica gel using ethyl 

acetate/isohexane (1:1) for the elution to give 2.7g of 2 , 3'5 > -tri-0-benzoyi-5- 
ethyiuridine as a white solid; mass spectrum (ESI) m/z 585[M+H] + . 



In an analogous manner to that described in example 208 were prepared the 
15 following examples: 

Example 209: 5-[(l-Methyl)ethyi]uridine (B.H.A.Knoblauch et al, 
Eur.J.Med.Chem.,1999, 34, 809). 

Example 210: 5-Methoxymethyluridine (Patent No. JP57018696). 

20 Example 211: 5-Ethoxymethyluridine. 

Example 212: 5-Chlorouridine (J.Asakura and MJ.Robins, J.Org.Chem., 1990, 55, 
4928). 

Example 213: 5-Methyl-l-(p-L-ribofuranosyl)uracil (A.Holy and RSorm, Collect. 
Czech. Chem. Commun., 1969, 34, 3383; mass spectrum (ESI) m/z 259[M+H] + . 



Example 214 

By the procedure of Nakayama et al, J. Carbohydr., Nucleosides, 
Nucleotides, 1979, 6, 295 was prepared l-(P-D-arabinofuranosyl)-5-ethyluracil of 
melting point 164-165°C. 
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Example 21 5 

A solution of 3.0g of l-(P-D-arabinofuranos^)uracfl and 3.0g of N- 
bromosuccinimide in 20ml of N,N-dmemytforniamide was stirred at room 
temperature for 1 hour. The solution was evaporated to dryness and the residual 
yellow oil stirred with a mixture of ethanol and chloroform (4:1) until a fine solid 
crystallised. After cooling the solid was filtered off washed with ethanol and diethyl 
ether and dried to give 2 3g of ^(P-D-arabmofuranosylJ-S-bromouracil, 
(R-RShinazi et al, J. Med. Chem.,1979, 22, 1273). Recrystallisation from ethanol 
gave analytically pure material with melting point 227°C (decomposition). 



5gmelg_21£ 

By the procedure of K. Felczak, et al, Nucleosides and Nucleotides, 1993, 12, 
245 was prepared 5-methyl-4-thiouridine. 



Example 7\y 

By the procedure of A. Miah et al., Nucleosides and Nucleotides, 1997, 16, 
was prepared 4-memoxy-l-(P-D-ritofu^^ 



By the procedure of K.H.Scheit, Tet Lett., 1967, 113 was prepared 4- 

(memyltmo>HP-D-ribofurMosyl)pyrinndin^ mass spectrum (ESI) m/z 

275 [M+H] + . 



Example 219 

By an analogous procedure to that of KJiScheit, Tet Lett, 1967, 113 ; 
prepared 5-fluoro-4-methylthi(>l-(^ 
spectrum (ESI) m/z 293 [M+H] + . 
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Example 220 

By an analogous procedure to that of KfLScheit, Tet Lett, 1967, 113 was 
prepared 5~methyl-4-methyltMo-l^ mass 
spectrum m/z 289 [M+H] + . 



Example 221 

By a procedure analogous to that of Fox et aL, Tet Lett. 1966, 4927 was 
prepared 5-fluoro-4-thiouridine. 



Example 222 

By the procedure of Hoffer et aL, J.Amer.Chem.Soc.,1959,81, 4112 was prepared 1« 
(2-deoxy-a-D-erthyro-pentofuranos)d)-5-fluorouraciL 

Example 223 

By the procedure of Zemlicka et aL, J.Amer.Chem.Soc.,1972, 94, 3213 was 
prepared 2 5 -Deoxy-5-fluoro-3-methyluridine. 

Example 224 

By an analogous procedure to that of Zemlicka et aL, 
JAmer.Chem.Soc.,1972, 94, 3213 was prepared l-(a-D-erthyro-2- 
deoxypentofuranosyl)-5-fluoro-3-methyluradl, (D JAdams and G.W.Gooday, 
Mach. Naturwiss.TecL, 1983, 39). 



Example 225 



A stirred slurry of l.Og of 02,2-anhydrouridine in 22ml of anhydrous 
chloroform was saturated with hydrogen chloride gas for 5 hours. The solid was 
filtered off dried and suspended in 150ml of 1,4-dioxane. The suspension was 
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heated at 75°C under nitrogen until a solution was obtained After cooling this was 
evaporated and the residual syrup triturated with 50ml of boiling ethyl acetate. A 
solid formed which was broken up. After cooling the product was filtered to give 
1.05g of2^Moro-2'-d e oxyuridine (Tetrahedron 1977, 33, 2131). Recrystallisation 
from ethanol gave analytically pure material of melting point 206-207°C. 



follows: 



The 0-2^-anhydrouridine used as the starting material was prepared as 



A mixture of lO.Og of uridine, 11.4g of diphenyl carbonate, 0.2g of sodium 
hydrogen carbonate and 20ml of N^-dimethylformamide was stirred under 
nitrogen and heated at 155°C for 30 min. The solution was cooled and added 
dropwise to 200ml of anhydrous diethyl ether. After stirring the mixture overnight 
the precipitated solid was filtered off and washed with methanol and dried to give 
6.3g of 02,2'-anhydrouridine of melting point 241-244°C. 



Example 226 

A saturated solution of hydrogen bromide in 30ml of trifluoroacetic acid was 
treated with 1.0 g of 02^'-anhydrouridine. The mixture was stirred for 4 days at 
room temperature in a sealed flask. The resulting solution was evaporated to 
dryness to yield a brown syrup which crystallised on standing. Recrystallisation 
from ethanol gave 2'-bromo-2'-deoxyuridine ( Codington et al, J. Org. Chem., 
1964, 29, 558) of melting point 194-195°C. 



Example 227 

By the procedure of J. J. Fox and N. C. Miller, J. Org. Chem., 1963, 28, 936 
^prepared l-(2-deoxy-p^D-lyxofuranos^ 170 . 



Example 228 

By the procedure of Johansson et al., Patent No. 5506215 was prepared 3'- 
deoxy-3'-fluoro-5-methyluridine. 
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Example 229 

A suspension of 2.0g of 2 , -deoxy-5-ethyl-5 , -0-triphenylmethyluridine in 
20ml of benzene and 6.5ml of 1,4-dioxane was stirred and treated with 0,5ml of 
iodomethane and 0.45g of powdered potassium hydroxide. The mixture was 
stirred and heated at 40°C for 5 hours then evaporated and the residue dissolved in 
2ml of methanol and poured into 100ml of water. The resulting white emulsion 
was extracted with four 100ml portions of chloroform. The extracts were dried, 
filtered and evaporated and the residue redissolved in 20ml of 80% acetic acid. The 
solution was heated at 100°C for 1 hour then evaporated to dryness. The residue 
was purified by flash column chromatography on silica gel using ethyl acetate for 
the elution to give 0.25g of 2 ) >3 , -dideoxy-5-ethyl-3 , -methoxyuridine. 
Recrystallisation from a mixture of ethyl acetate and hexane gave analytically pure 
material of melting point 118-127°C. 

The 2'-deoxy-5-ethyl-5 , -0-triphenylmethyluridine used as the starting 
material was prepared as follows: 

A solution of 15.7g of 2 , -deoxy-5-ethyiuridine and 20.4g of 
chlorotriphenylmethane in 290ml of dry pyridine was stirred under nitrogen and 
heated at 100°C for 30 min. The mixture was cooled and poured into 31 of 
ice/water and extracted with three 500ml portions of ethyl acetate . the combined 
extracts were washed with 1.51 of water then dried and evaporated. The residue was 
taken up in 30ml of acetone and 210ml of hot toluene added. The acetone was 
removed by boiling on a hot water bath. After cooling at -20°C the precipitate was 
filtered off and washed with diethyl ether to give 19.5g of 2 > -deoxy-5-ethyl-5 , -0- 
triphenylmethyiuridine of melting point 168-172°C 



Example 230 

By the procedure of Griffin and Todd, J. Chem. Soc, 1958, 1391 was 
prepared 5 , -beii2yloxy-2 , 3 , -dideoxy-5-methyiuridine of melting point 140°C 
(decomposition). 
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BytheprocedureofCK.ChuetalJ.Med.Chem., 1989,32 612 was 



By the procedure of C. K. Chu et al, J. Med. Chem., 1989, 32 612 was 
prepa^'-a^^^ 



Ablatio,, of 2.0 8 of H 5< 1 .acetyI-3-addo-23-did e o ):y -l.p.D- 
ri.oftea nMy i,. 5 . meth ^ (lA4 . tria2ol . 1 . yl 

^c tsK e reffl ^ ande ^ n ^^^ diiewiisdiiiso|v ^ 

««n-B-d«d4.«Uw fte-lB|h , „. 47gof3 ,^ 
SSt^"*" ^ a *'- MeiCt «*. ™> of m dttag 

„ 2^ '?:°:^^^ W -^- 1 -P-D-*ofi™o^).5. m eth T l-4. 

a) A S ol u6 onof 1 . 3 4gof3^d„ 3 -^^ dilleinl3Jmli)fai]i ^ i 

^t^^ovenu^w^ofn,^™^^^ 
amed fa -SOmio thea grated to dryn^ B« ^ ^ ^ 

125ml oficaoromethaneaadthesolutionwMhedwithSOmloflm 

25ml of water to dned „ w ^ 
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evaporated to give 1.46g of S^O-acetyi-S'-azido-S'-deoxjdiymidine as a 
colourless gum which was used without further purification. 

b) A suspension of 1.68g of 1,2,4-triazoIe in 28ml of anhydrous acetonitrile was 
stirred and heated to 50°C to give a dear solution. This was removed from the 
heating bath and stirred while 0.97ml of phosphorus oxychloride was added 
dropwise during 5 min so that the temperature of the reaction mixture was 
maintained at 50-52°C. A crystalline white precipitate separated. The mixture 
was stirred at room temperature for 15 min then cooled to 5°C in ice while 
6.42ml of anhydrous triethylamine was added dropwise at 5-10°C during 3 
min. The mixture was stirred for a further 15 min at room temperature then a 
solution of 1.68g of crude 5'-0-ac£tyl-3'-azido-3^eoxythymidine in 17ml of 
anhydrous acetonitrile was added over 3 min. The mixture was stirred at room 
temperature overnight then treated with 4.34ml of triethylamine and 1.08ml of 
water. The mixture was stirred for lOmin then evaporated to dryness and the 
residue taken up in 125ml of dichloromethane. The solution was washed with 
saturated sodium hydrogen carbonate solution then evaporated to a yield 2.0g 
of 1 - (5-0-acetyl-3-azido-2,3-dideoxy- 1 - P-D-ribofiiranosyl) -5-methyl-4- ( 1 - 
(l^,4-1riazol-l-yi)pyriimdin-2(lH)-one as a crystalline solid which was used 
without further purification. 



Example 234 

By the procedure of G. Gosselin, et al, Patent No. WO 0025799 was prepared 
l-(3-deoxy-p-I^tha^^pentofuranosyl)-5-fluorocytosine. 



Example 235 

By the procedure of R. Saladino et al, Tetrahedron, 1996, 52, 6759 was 
prepared 4-methylamino- 1 - ( (3-D-ribofuranosyl) pyrimidin-2 ( 1H) - one; mass 
spectrum (ESI) m/z258 [M+H] + . 
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Examp le 

BytheprocedureofT.KulikowsldandD.Shugar, Acta. Biochim. Pol., 1979 
26, 145 was prepared 5-fluoro-4- me thyto^ ' 
2(lH)-one; mass spectrum (ESI) m/z 276[M+H] + . 



Example 237 



A solution containing 1.5g of cytidine and 0.86g of 2,5- 

110 Cforlhour.Thesolvents were evaporated under low vacuum to givealflac 

solid, which was purified by flash chromatography on silica-gel using 

meAanol/dichloromethane (1:19) for the elution to give 90mg of 4-(l-pyrrolyl)-l- 

(P-D-nbofuranosyl)pvrimidin-2(lH)-one as a white solid; mass spectrum (ESI) 
m/z294[M+H] + . F K } 



Examp le 238 

A solution of 0.3g of l-(233-tri-0^^ 
oxmunopyrirmdin-2(lH)-one in 5ml of anhydrous methanol was treated with 
0.2ml of a 1M solution of sodium methoxide in methanol and stirred at room 
temperature for 24 hours. The mixture was evaporated to dryness and the residue 
punfied by flash chromatography on silica gel using methanoiydichloromethane 
1:9 for the elution to give 79mg of 4(3H)-oximino-l-(P-L- 
ribofuranosyl)pyrinndin-2(lH)-one as a white solid of melting point 138-139°Q 
mass spectrum m/z 260[M+H] + . 

The MW-tri-O-benzo^ 
2( lH)-one used as the starting material was prepared as follows: 

a)Antixtureofl.0gofuracuandl.5go^ 

m 50ml of anhydrous acetonitrile was treated with 2.21ml of N,0- 
bis(trimethylsilyl)acetamid e and heated at 76°C under nitrogen' until a 
solution was obtained. To the solution was added 0.98g of trimethylsilyl 
trifluoromethane sulphonate and heating at 70°C then continued overnight 
The mixture was cooled, diluted with 500ml of dicHoromethane and washed 
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three times with. 50ml of saturated sodium hydrogen carbonate solution. The 
dichloromethane solution was washed with brine, dried over anhydrous 
sodium sulphate, filtered and evaporated to give 1.61g of 2',3\5 , -tri-0- 
benzoyi-L-uridine as a white solid; mass spectrum m/z 557 [M+] + . 

5 b) A solution of 1.80g of 1,2,4-triazoIe was prepared in 25ml of anhydrous 

acetonitrile by warming. The solution was stirred at room temperature under 
nitrogen while 0.86g of phosphorus oxychloride was added A white 
suspension was obtained which was cooled to 5°C in ice and treated with 
3.46ml of triethylamine during 4 min followed dropwise by a solution of 1.61g 

10 of 2\3 > ,5 , -tri-0-benzoyl-L-uridine in 25ml of anhydrous acetonitrile during 2 

min. The mixture was stirred at room temperature for 2.5 hours then treated 
with a further 2.41ml of triethyiamine followed by 0.63ml of water and stirred 
for 10 min. The mixture was diluted with 150ml of dichloromethane and 
washed with a 10% solution of sodium hydrogen carbonate and brine. The 

15 dichloromethane solution was dried over anhydrous sodium sulphate, filtered 

and evaporated to give 1.6g of a yellow powder. This was purified by flash 
chromatography on silica gel using ethyl acetate/isohexane (1:9) for the 
elution to give 1.12 of l-(23,5-tri-0-benzo7l-p-L-ribofuranosyl)-4-(l,2,4- 
triazol- 1 -yl)pyrimidin-2 ( 1H) -one as a white solid of melting point 83-84°Q 

20 mass spectrum m/z 608 [M+H] + . 

c) A suspension of 0.43g of hydroxylamine hydrochloride in 15ml of anhydrous 
methanol was treated with 4.96ml of a 1M solution of sodium methoxide in 
methanol. After stirring for 10 min a solution of 0.75g of l-(2,3,5-tri-0- 
benzoyl-P-L-riboliu-anosyl)^ in a 

25 mixture of 20ml of methanol and 20ml of tetrahydrofuran was added and the 

mixture stirred at room temperature overnight The mixture was evaporated 
and the residue purified by flash chromatography on silica gel using 
methanol/dichloromethane 1:24 for the elution to give 0.605g of l-(2,3,5-tri- 
O-benzoyl-0-L-ribofuran^ as a 

30 white solid; mass spectrum m/z 572[M+H] + . 
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Examp le 23p 



In an analogous manner to that described in example 238 was prepared 4- 
Wed.Chem.,1968, 11, 144); mass spectrum (ESI) mlz 260[M + H] + 



Examp le 240 

J.Med.Chem.,1968, 11, 144). 



Example 241 



^^ogo 0s ^er.ofl M ,de S crib« 1 m B[ ample 238 ™ spr q >aIed5 . 



Examp le 242 



™» ^ wf 7*°" ° fS ' L ^ * * J - IW ScL ' 1994 > 83 > 716 was 
prepared H2-deoxy-2,2-dmuoro-a-D-er^^ 



Examp le 243 



By lie procedure of S. L. Anliker et al, J. Pham, ScL, 1994, 83, 716 was 
prepared HZ-deoxy^-^^ 



BytheprocedureofEMoyroudandPStrazewcki, Tetrahedron, 1999 55 
1277 was P'eparedL-cyudmeora^^ 
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A solution of 0.40g of l-(2,3,5-tri-0-beii2oyl-P-L-nT5ofuranosyl)-4-(lH- 
1 >2,4-triazol- 1 -yl) - lH-pyrimidin-2 -one in 10ml of 1,4-dioxane was treated with 
0.5ml of 35% aqueous ammonia solution and stirred at room temperature for 12 
hours. The reaction mixture was concentrated under reduced pressure to leave a 
white solid which was purified by flash chromatography on silica gel using 
dichloromethane/methanol (1:24 then 1:9) to give 0.22g of 2 , ,3 , ,5 , -tri-0-benzoyl- 
L-cytidine. This was dissolved in 2ml of anhydrous methanol and treated with 
100^1 of 1M sodium methoxide solution. The reaction mixture was stirred for 16 
hours then evaporated and the residue purified by flash chromatography on silica 
gel using dichloromethane/methanol(9:l then 3:2) for the elution to give 80mg of 
L-cytidine as a white solid; mass spectrum(ESI) m/z 301 [M+H+MeCN] + . 

The l-(2^,5-tri-0-benzoyi^ 
lH-pyrimidin-2-one used as the starting material was prepared as follows: 

a) A mixture containing l.Og of uracil and 1.5g of l-0-acetyl-2,3,5-tri-0-benzoyl- 
L-ribose in 50ml of anhydrous acetonitrile was treated with 1.82g of N,Obis- 
trimethylsflylacetamide and heated at 76°C under nitrogen until a dear 
solution was obtained. 0.98g of trimethylsilyl trifluoromethanesulphonate was 
then added in one portion and heating at 70°C continued for 16 hours. The 
mixture was cooled and diluted with 500ml of dichloromethane. The solution 
was washed three times with 50ml of saturated sodium hydrogen carbonate 
solution and brine then dried over anhydrous sodium sulphate, filtered and 
evaporated to give 1.61g of 2 > ^5 , -tri-0-benzoyl-L-uridine as a white solid 
which was used without further purification. 

b) To a solution of 1.80g of 1,2,4-triazole in 25ml of anhydrous acetonitrile at 
room temperature under nitrogen was added 0.86g of phosphorus oxychloride. 
The mixture was cooled in a bath of ice and stirred for 15 min then treated with 
2.53g (3.46ml) of triethylamine during 4 min. The ice bath was removed and a 
solution of 1.61g of 2 , ,3 , ,5 , -tri-0-ben20)i-L-uridine in 25ml of anhydrous 
acetonitrile added dropwise during 2 min. The reaction mixture was stirred at 
room temperature under nitrogen for 23 hours then a further 2.41ml of 
triethylamine added followed by 0.63ml of water. After stirring for 10 min the 
reaction mixture was diluted with 150ml of dichloromethane and washed with 
a 10% aqueous solution of sodium hydrogen carbonate. The dichloromethane 
solution was washed with brine then dried over anhydrous sodium sulphate. 
Evaporation gave L61g of solid which was purified by flash chromatography on 
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silica gel using ethyl acetate/isohexane (1:9) for the elution to give 1.12g of 1- 
(23,5-tri-O-benzoyl-0-L-ribofuranosyl)^ 

pyrimidin-2-one as a white solid; mass spectrum (ESI) m/z 608 [M+Hf. 



Example 945 

A solution of 55mg of l-[l(R)-2^-difluoro-3(R)-acetoxy-4(R)- " 
(acetoxymemyi)-cydopentyl]-4-(m^ 

35% aqueous ammonia was stirred at room temperature for 14 hours. The reaction 
mixture was concentrated under reduced pressure and the residue purified by 
chromatography on silica gel using dichloromethane/methanol (5:1) for the 
elution to give 35mg of l-[l(R)-2^-difluoro-3(R)-hydroxy-4(R)- 
(hydroxymemyl)cydopentylB^ as colourless 

crystals; mass spectrum (ESI) m/z 262 [M+H] + ; X HNMR (270MHz, DMSO-d,) 
1.71(1H, m), 1.90 (1H, m), 1.99 (1H, m), 3.45(1H, m), 3.55 (1H, m), 3.80 (1H, m), 
4.73 (1H, t), 5.22 (1H, m), 5.68 (1H, d), 5.71 (1H, d), 7.15 (1H, br.s), 7.18 (1H, 
br.s),7.56(lH,d). 

TheHl(R)-2^-dmuoro-3(R)-acetoxy-4(RM 
4-(lH-U,4-triazol-l-yl)-lH-pyriniidin-2-one used as the starting material was 
prepared as follows: 

a) A solution of 28g of (3aS,4R,7S,7aR)-tetrahydro-2>dimethyl-4,7-methano- 
l,3-dioxolo[4,5-c]pyridin-6(3aH)-one, in 300ml of 10% methanolic hydrogen ' 
. chloride was stirred at ambient temperature for 3 days. The reaction rnixture 
was concentrated under reduced pressure to ca 100ml and cooled in a 
refiigerator. The white predpitate was collected and washed with methane} to 
give a first crop of 25.44g of (lS,2R,3S,4R)-4-ammo-2,3-dtoydroxy- 
cydopentanecarboxyiic add methyl ester hydrochloride. The combined mother 
liquor and washings were concentrated and recrystaDised from methanol to 
give 4.30g of a second crop; *HNMR (270MHz, DMSO-ds) 1.68 (1H, dddd), 
2.22 (1H, dddd), 3.2-3.35 (1H, br.m), 3.62 (3H, s), 3.80-3.90 (1H, bran), 4.00- 
4.10 (1H, br.m), 520 (1H, br.s), 5.30 (1H, br.s), 8.39 (3H, br.s). 

b) Toasolufionof28.6gof(lS^R3S,4R)-4-ainino-2^-dihydroxy- 

cydopentanecarboxylic add methyl ester hydrochloride and 35 36g of di-t- 
butyl dicarbonate in 400ml of dioxane was added 27.2g of sodium hydrogen 
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carbonate dissolved in a minimum volume of water and the reaction mixture 
was stirred at ambient temperature for 36 hours. The reaction mixture was 
filtered and the filter washed thoroughly with 300ml of acetone. The filtrate 
and washings were concentrated under reduced pressure to ca 100ml and the 
residue partitioned between 300ml of ethyl acetate and 100ml of water. The 
water layer was extracted further with 300ml of ethyl acetate. The combined 
organic extracts were dried over anhydrous sodium sulphate, filtered and 
concentrated under reduced pressure. The residue was recrystallised from 
200ml of diethyl ether to give 34.9g of (IS^R^S^-^t- 
butoxycarbonylamino-2,3-dihydroxy-cydopentane<^boxyhc acid methyl ester 
as colourless crystals; H l NMR (270MHz, CDCfe) 1.45 (9H, s), 1.60-1.75 (1H, 
m), 2.35-2.45 (1H, m), 2.93 (1H, ddd), 3.10 (lH,br.s), 3.71 (3H, s), 3.80-3.95 
(2H, m), 4.28 (1H, m), 4.65 (1H, bns), 4.88 (1H, br.s). 

c) To a solution of 33.77g of (lS^R,3S,4R)-4-t-butoxycarbonylamino-2,3- 
dihydroxy-cydopentanecarboxylic acid methyl ester in 300ml of anhydrous 
tetrahydrofuran was added dropwise a solution of 4.0g of lithium borohydride 
in 100ml of anhydrous tetrahydrofuran and the reaction mixture stirred for 2 
hours at ambient temperature. The excess lithium borohydride was 
decomposed by addition of 10ml of water and stirring for a short time. The 
reaction mixture was dried over anhydrous sodium sulphate, filtered and the 
filter washed thoroughly with tetrahydrofuran. The combined filtrate and 
washings were concentrated under reduced pressure and dried under vacuum 
to give crude (lR^S3R>5R)-3-t-butoxycarbonylamino-5-hydroxymethyl- 
cydopentan-l,2-diol which was redissolved in 100ml of dioxane and treated 
dropwise with 300ml of a 4M solution of hydrogen chloride in dioxane. The 
reaction mixture was stirred at ambient temperature for 14 hours. The solvent 
and volatile materials were removed by purging with nitrogen gas and then 
evaporation under reduced pressure. The residue was rinsed twice with 100ml 
of n-hexane then dried under vacuum to give crude (lR,2S,3R,5R)-3-amino-5- 
hydroxymethyl-cydopentan-l^-diol hydrochloride. A solution of this and 
22.8g of 2,4-dinitro-fluorobenzene in 100ml of absolute N,N-dimethyI 
formamide was treated with sodium hydrogen carbonate and the suspension 
stirred at ambient temperature for 5 hours. The reaction mixture was filtered 
and the filter washed thoroughly with methanol The combined filtrate and 
washings were concentrated under reduced pressure and the residue purified 
by chromatography on silica gd using dichloromethane /methanol(9:l to 4:1) 
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dichloromethane. The mixture was stirred at 0°C under argon for 4 hours then 
poured into 100ml of sodium hydrogen carbonate solution and extracted three 
times with 100ml of dichloromethane. The combined extracts were washed 
successively with three portions of 200ml of sodium bicarbonate solution and 
twice with 100ml of brine then dried over anhydrous sodium sulphate, filtered 
and evaporated . The dark yellow amorphous residue was purified by 
chromatography on silica gel using n-hexane/ dichloromethane (1:1) for the 
elution to give 0.59g of (3,3-difluoro-5,5,7,7-tetraisopropyl-hexahydro-4,6 > 8- 
trioxa-Sjy-disilacydopentacydooctene-l-yl) (2,4-dinitrophenyl)amine; *H 
NMR (270MHz, CDCB) 1.02-1.15 (28H, m), 1.60-1.72 (1H, br.m), 2.02-2.16 
(1H, m), 2.36-2.48 (1H, m), 3.80 (1H, dt), 4.05 (1H, dd), 4.10-4.20 (2H, m), 
7.05 (1H, d), 8.28 (1H, dd), 8.50 (1H, br.d), 9.14 (1H, d). 

g) To an ice-cooled solution of 0.677g of (S^-difluoro-S^JJ-tetraisopropyl- 
hexhydro-4,6,8-trioxa-5,7-desflacydopen1acydooctene-2-yl)-(2 > 4- 
dinitrophenyl)amine in 15ml of tetrahydrofuran was added 2.5ml of a 1M 
solution of tetxabutyiammonium fluoride in tetrahydrofuran and the reaction 
mixture was stirred at 0°C under an atmosphere of argon for 3 hours. The 
reaction mixture was concentrated under reduced pressure and the residue was 
partitioned between 40ml of ethyl acetate and 50ml of water. The water layer 
was extracted further with three portions of 40ml of ethyl acetate. The 
combined extracts were washed with 30ml of brine , dried over anhydrous 
sodium sulphate, filtered and evaporated. The residue was purified by 
chromatography on silica gd using dichloromethane/ methanol (20:1) for the 
dution to give 0.364g of (lR,3R > 5R)-3-[(2,4-dinitrophenyl)ainino]-2^- 
difluoro-5-(hydroxymethyl)cydopentanol as a pale yellow solid; l HNMR 
(270MHz, CDQ 3 ) 1.70 (1H, m), 2.22 (1H, m), 2.54 (1H, m), 3.70-3.90 (3H, 
m), 4.18 (1H, m), 4.40 (1H, m), 4.66 (1H, d), 7.21 (1H, d), 8.31 (1H, dd), 8.78 
(lH,br.d),9.11(lH,d). 

h) To a solution of 0.36g of (1^3R,5R)-3-[(2,4-dinitrophen)d)amino]-2,2- 
difluoro-5-(hydroxymethyl)cydopentanol in 20ml of 75% aqueous acetone 
was treated with l.Og ofDowex-1 ion-exchange resin , which had been 
thoroughly washed successivdy with 1M sodium hydroxide solution, distilled 
water and methanol prior to use. The reaction mixture was stirred at ambient 
temperature for 24 hours. The resin was filtered off and thoroughly washed 
with approximatdy 100ml of 75% aqueous acetone. The combined filtrate was 
concentrated under reduced pressure to remove acetone and the resulting 
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evaporated. The residue was triturated with t-butyi methyl ether to give 0.148g 
of l-[l(R)-2,2-difluoro-3(R)-aceto 

pyrimidine-2,4-dione, which was used without further purification. 

1) To a solution of 0.128g of l-[l(R)-2,2-difluoro-3(R)-acetoxy-4(R)- 

(acetoxymethyl)cydopentyl]-lH-pyri^ and 0.128g of 1,2,4- 

lH-triazole in dry pyridine was added dropwise 180^1 of 4-chlorophenyl 
dichlorophosphate and the reaction mixture stirred at room temperature for 14 
hours. The reaction mixture was concentrated under reduced pressure and the 
residue partitioned between 30ml of ethyl acetate and sodium hydrogen 
carbonate solution. The aqueous layer was extracted twice more with 30ml of 
ethyl acetate and the combined extracts washed with 30ml of brine, then dried 
over anhydrous sodium sulphate, filtered and evaporated. The residue was 
purified by chromatography using ethyl acetate for the elution to give 0.112g of 
l-[l(R)-2,2-difluoro-3(R)-acetoxy^ 

l,2,4-triazol-lyl)-lH-pyrimidin-2-one; l H NMR (270MHz, CDCfe) 1.86 (1H, 
m), 2.11 (3H, s), 2.18 (3H, s), 2.30-2.50 (1H, m), 2.50-2.70 (1H, m), 4.15-4.25 
(2H, m), 5.19 (1H, ddd), 5.55-5.75 (1H, m), 7.12(1H, d), 7.93 (1H, d), 8.15 
(1H,s),9.29(1H,s). 



Example 246 

Starting with l(R)-amino-2(S),3(R)-diacetoxy-4(R)- 
acetoxymethylcyclopentane in manner analogous to that described by Y. F. Shealy 
and C. A. O'Dell, J. Heterocyclic Chem., 1980,17, 353 was prepared 4-amino-l(R)- 
(2(S),3(R)-dihydroxy-4(R)-hyd 
mass spectrum(ESI) m/z 242 [M+H] + . 



Example 247 

The compound may be prepared according to G. Gosselin et al, J. Med. 
Chem. 1987, 30960, 982. A solution of 0.283g of l-(3-0-acetyl-2,5-bis-0-t- 
butyldimethylsilyl-P-D-xyloftu^nosyl)cytosine and 0.245g of ammonium fluoride 
in 5 ml of anhydrous methanol was stirred and heated at 50-60°C under nitrogen 
for 24 hours. The solution was evaporated and the white solid residue purified by 
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•) Action of0.5gof ] -a 5 . bis . o . t . buty|dim 
purification. USCd With0ut 

Y ;pynmi<un 2(lH)-one; mass spectrum(ESI) m/z 566 [M+H] + . 

c) iCT oao T 8so{1 '^ 

was treated with 0.5 ml of concent™^ 0t ^oxane 

atroom temperature ^^^^^andsfed 
emperature for 12 hours then evaporated to yield 0.25g of 1.(3-0- 
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acet)d-2,5-bis-0-t-butyldimet^^ as a white 

solid; mass spectrum(ESI) m/z 514 [M+H] + . 

Example 248 

The compound may be prepared according to H. Hayakawa et al, Chem. 
Pharm.BulL, 1990, 38(5), 1136. A mixture of 0.3g of l-(3-deoxy-3-fluoro-2,5-bis- 
0-triphenylmethyl-P-D-xylofuranosyi)uradl (prepared according to H. Hayakawa 
et al, Chem, Pharm. Bull., 1990, 38, 1136) and 80% acetic acid was stirred and 
heated at 100° C for 5 hours then evaporated to dryness. The residue was 
redissolved in 10 ml of distilled water and the solution washed with three 5ml 
portions of diethyl ether. The aqueous solution was evaporated to dryness and the 
residue purified by flash chromatography on silica gel using 
methanol/dichloromethane (1:19 to 1:12) for the elution to give 53 mg of l-(3- 
deoxy-3-fluoro-0-D-xyioftuanosyi)uractt; mass spectrum(CI) m/z 246 [M+HJ + . 

15 

Example 249 

The compound may be prepared according to J. A. Wright, D. P. Wilson and 
J. J. Fox, J. Med Chem. 1970, 13(2), 269. A solution of 0.2g of l-(3-deoxy-3- 
fluoro-2,5-bis-0-triphenylmethyl^^ in 5 ml of dry 

methanol was stirred with 1.2g of Amberlyst 15 ion exchange resin for 5 hours. The 
resin was filtered off and washed with methanol then suspended in 10ml of 
methanol/lM ammonia solution(l:l) and stirred for 30 min. The mixture was 
filtered and the resin washed thoroughly with methanol. The filtrate was 
evaporated to a glass which was purified by flash chromatography on silica gel 
using methanol/dichloromethane (1:4) for the elution to give 13 mg of l-(3-deoxy- 
3-fluoro-P-D-X)dofuranosyl)cytosine; mass spectrum(ESI) m/z 246 [M+H] + . 

The l-(3-deoxy-3-fluoro-2,5-bis-0-triphen)dmethyl-P-D- 
xylofuranosyl) cytosine used as the starting material was prepared as follows: 

a) A solution of 1.71g of 1,2,4-triazole in 20ml of anhydrous acetonitrile was 
30 stirred under nitrogen and treated with 0.47 ml of phosphorus oxychloride to 

give a milky suspension which was cooled to <5°C for 15 min then treated with 
32 ml of triethylamine. After allowing to warm to room temperature a 
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suspension of2.0gof l-(3-de^^ 

xjdofuranosyDuracn (prepared according to H. Hayakawa et al, Chem. Pharm. 
Bull, 1990, 38, 1136) in 15 ml of acetonitrfle was added and the mixture stirred 
at room temperature for 24 hours. The mixture was diluted with 
dichloromethane and washed with saturated sodium hydrogen carbonate 
solution. The dichloromethane solution was dried over anhydrous sodium 
sulphate, filtered and evaporated. The residue was purified by flash 
chromatography on silica gel using ethyl acetate/isohexane (1:1) for the dution 
to give 0.5g of ^(3.deoxy0.fluoro-2^bis^.triphenylmethyl-^.D. 
xylofuranosyl)^(l, 2 ,4-triazolyl)pyrinn^ 
spectrum (ESI) m/z 782 [M+HJ + . 

b) A*°l*i°nof0.5gofl-(3-deo^ 

xyiofuranosyD^-d A^triazoWpyrimidin-^l^-one in 10 ml of 1,4-dioxane 
was treated with 1 ml of concentrated ammonia solution and stirred at room 
temperature for 16 hours. The solution was evaporated to dryness and the 
residue purified by flash chromatography on sffica gd using ethyl 
acetate/isohexane (1:1) for the dution to give 0.23gof l-(3-deoxy-3-fluoro-2,5- 
bu-O-triphenylmefcyl-^^ mass ^ 

731[M+H] + . 



Examp le 7<?() 

The compound may be prepared according to R. Z. Sterzycki, M. M. Mansuri 
and J. C. Martin, Eur. Pat AppL (1990) EP 391411. A solution of 55mg of 
-^-H^xymemyl^ 

m 0.5 ml of anhydrous methanol was treated with 0.05ml of 1M sodium methoxide 

purified by recrystallisation from methanol/ethyl acetate to give 3>-deoxy-3'- 
hydroxymethylcytidine as a white solid; mass spectrum (ESI) m/z 258 [M+Hf . 

The 4-N-acetyl-l-(3-acetoxymemyl-2^di.O-acetyl-3-deoxy -0-D- 
nbofuranosyI)cytosin e used as the starting material was prepared as follows: 
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A mixture of 0.3 g of 3-acetoxymethyI- l,2,5-tri-0-acetyl«3-deoxy-{3-D- 
ribofuranose (prepared by the procedure of R. M. Sterzycki et al Eur.PatAppl. 
391411), 0.457g of N-acetylcytosine and 0.74 ml of bis-trimethyisilylacetainide in 
15 ml of anhydrous acetonitrile was heated under reflux for 2.5 hours to give a 

5 dear solution. The solution was cooled and treated with 0.28 ml of trimethylsilyl 
trifluoromethanesulphonate then heated at 50°C for 3 days. The pale yellow 
solution was diluted with 100 ml of ethyl acetate and washed with 50 ml of 1M 
hydrochloric acid, 50 ml of saturated sodium hydrogen carbonate then brine. The 
solution was dried over anhydrous magnesium sulphate, filtered and evaporated. 

10 The residue was purified by flash chromatography on silica gel using 

methanol/dichloromethane (1:19) for the elution to give 55 mg of 4-N-acetyl-l-(3- 
acetoxymethyl-2,3-di-O-acetyl-3-deoxy-0^ mass 
spectrum (ESI) 426[M+H] + . 



15 Example 251 

The compound may be prepared according to R. Z. Sterzycki, M. M. Mansuri 
and J. C. Martin, Eur. Pat Appl. (1990) EP 391411. 2 , -Deoxy-2 > -methoxyuridine is 
available commercially from ICN Biomedicals Inc., Cat. No. 104991. 



20 Example 252 

The compound maybe prepared according to E. Lescrinier et al, Nucleosides 
and Nucleotides, 1996, 15, 1863. In a manner analogous to that described in 
Example 38 starting with 6-chloro-9-(£-D-ribofuranosyl)purine was prepared 6- 
ethylamino-9-(P-D-ribofuranos)d)purine, mass spectrum(ESI) m/z 296 [M+H] + . 

25 

Example 253 

The compound may be prepared according to E. Lescrinier et al, Nucleosides 
and Nucleotides, 1996, 15, 1863. In a manner analogous to that described in 
Example 38 starting with 6-chloro-9-(P-D-ribofuranosyl)purine was prepared 6- 
30 propylamino-9-(p-D-ribofuranosyi)purine; mass spectrum(ESI) m/z 310 [M+H] + . 
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It will be understood that references herein to treatment extend to 
prophylaxis as well as to the treatment of existing conditions, and that the 
freatment of animals includes the treatment of humans as well as other mammals 
Furthermore, treatment of an Hepatitis C Virus (HCV) infection, as used herein 
also includes treatment or prophylaxis of a disease or a condition associated with 
or mediated by Hepatitis C Virus (HCV) infection, or the clinical symptoms 
thereof 

. * Ae Present ^cation "comprise" means "includes or consists of and 
comprising" means "including or consisting of. 

The features disclosed in the foregoing description, or the following claims, 
or the accompanying drawings, expressed in their specific forms or in terms of a 
means for performing the disclosed function, or a memod or process for attaining 
me msdosed result, as appropriate, may, separately, or in any combination of such 
features, be utilised for realising the invention in diverse forms thereof 
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1. Use of compounds of formula I 




wherein 

R 1 is hydrogen, hydroxy, alkyl, hydroxyalkyl, alkoxy, halogen, cyano, isocyano or 
azido; 

R 2 is hydrogen, hydroxy, alkoxy, chlorine, bromine or iodine; 
R 3 is hydrogen; or 

R 2 and R 3 together represent =CH 2 ; or 
R 2 and R 3 represent fluorine; 
XisO,SorCH 2 ; 

a, b, c, d denoting asymmetric carbon atoms each of which is substituted with 4 
different substituents; and 

B signifies a purine base B 1 which is connected through the 9-nitrogen of formula 




wherein 

R 4 is hydrogen, hydroxy, alkyl, alkoxy, alkyithio, aryioxy, arylthio, heterocyclyi, 
NR 7 R 8 , halogen or SH; 
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taenKycH haer^amtao, halogen, NK'R', NHOR', lijNRV 



or 



R 9 is hydrogen, alkjd or aryi; or 



X JL>- R6 62 



wherein 



R > R and R 6 are as defined above; or 
B signifies a purine base B3 which 



is connected through the 9-nitrogen of formula 

* 10 \. 

R 4 



wherein 

R 4 and R 6 are as defined above; 
R 10 is hydrogen, aflcvl or aryi; 
YisO.SorNR"; 
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R u is hydrogen, hydroxy, alkyl, OR 9 , heterocydyl or NR 7 R 8 ; 
R 7 , R 8 and R 9 are as defined above; or 

B signifies a pyrimidine base B4 which is connected through the 1-nitrogen of 
formula 




wherein 
ZisOorS; 

R 12 is hydrogen, hydroxy, alkyl, aDcoxy, haloalkyi, alkylthio, aryl, aryioxy, arylthio, 
heterocydyl, heterocydylamino, halogen, NR 7 R a , NHOR 9 , NHNR 7 R 8 or SH; 

R 13 is hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl, haloalkyl, cydoalkyl or halogen; 
R 7 , R 8 and R 9 are as defined above; or 

B signifies a pyrimidine base B5 which is connected through the 1-nitrogen of 
formula 




wherein 

Y, Z,.R 10 and R 13 are as defined above; 

for the treatment of diseases mediated by the Hepatitis C Virus (HIV) or for the 
preparation of a medicament for such treatment 



2. Use of compounds of formula I as daimed in daim 1 wherein 
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B signifies a purine base Bl which is connected through the 9-nitrogen of formula 

R 5 



wherein 

R 4 , R s , R*. R 7 , R 8 and R 9 are as defined in claim 1; 

with the proviso that R 4 is not NH 2 and R 5 is not NH(CH 3 ); or 

B signifies a pyrimidine base B4 which is connected through the 1-nitrogen of 
formula 




wherein 

Z, R 7 , R 8 , R 9 , R 12 , R 13 are as defined in claim 1; 

with the proviso that R 12 is not hydroxy, alkoxy, N(CH 3 ) 2 , N(H)NH(CH 3 ) or 
N(H)NH 2 and R 13 is not hydroxyalkyl, chlorine or bromine; or 

B signifies a pyrimidine base B5 which is connected through the 1-nitrogen of 
formula 




wherein 

Y, Z, R 10 and R 13 are as defined in claim 1; 
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with the proviso that R 10 is not methyl or hydroxyethyl. 

3. Use of compounds of formula I as claimed in claims 1 or 2 wherein 
R 1 is hydrogen, hydroxy, alkyl, hydroxyalkyl, alkoxy, halogen; 

R 2 is hydrogen, hydroxy, alkoxy, chlorine, bromine or iodine; 

R 3 is hydrogen; or 

R 2 and R 3 represent fluorine; 

XisO; 

a, b, c and d denoting asymmetric carbon atoms and forming a D-ribofuranosyi 
ring. 

4. Use of compounds of formula I as claimed in any one of claims 1 to 3 
wherein 

R 1 is hydroxy, 

R 2 is hydroxy, 

R 3 is hydrogen; or 

XisO; 

a, b, c and d denoting asymmetric carbon atoms and forming a fi-D-ribofuranosyl 
ring. 

5. Use of compounds of formula I as claimed in any one of claims 1, 3 or 4 
wherein 

B signifies a purine base Bl which is connected through the 9-nitrogen of formula 
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R 6 B1 



wherein 

R 4 is hydrogen, hydroxy, alkyi, alkoxy, alkyithio, aryioxy, aryithio, heterocydyi, 
NR 7 R 8 , halogen or SH; 

R s is hydrogen, hydroxy, alkyi, haloalkyi, cydoaBcyi, alkoxy, alkyithio, aryl, aryioxy, 
aryithio, heterocydyi, heterocydykmino, halogen, NR 7 R 8 , NHOR 9 , NHNR 7 R 8 or 
SH; 

R s is hydrogen, hydroxy, alkyi, alkoxy, alkyithio, aryioxy, aryithio, heterocydyi, 
NR 7 R 8 , halogen, SH or cyano; 

R 7 and R 8 are independently of each other hydrogen, alkyi, aryl, hydroxyalkyl, 
alkenylalkyl, alkynylalkyl, cydoalkyl or acyl; 

R 9 is hydrogen, alkyi or aryL 



6. Use of compounds of formula I as daimed in any one of daims 1 or 3 to 5 



B signifies a purine base Bl which is connected through the 9-nitrogen of formula 



wherein 




B1 



wherein 



R 4 is hydrogen, chlorine or NH* 



R 5 is hydroxy, alkyithio, aryi, heterocydyi, halogen, NR 7 R 8 or SH; 
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R 6 is hydrogen, halogen, heterocyclyl or NR 7 R 8 ; 

R 7 and R 8 are independently of each other hydrogen, alkyl, aryl, alkenylalkyl or 
alkynylalkyl. 

7. Use of compounds of formula I as claimed in any one of claims 1 or 3 to 6 
wherein 

B signifies a purine base Bl which is connected through the 9-nitrogen of formula 



wherein 

R 4 is hydrogen; 

R 5 is alkylthio, aryl, heterocyclyl, halogen or NR 7 R 8 ; 
R 6 is hydrogen or halogen; 

R 7 and R 8 are independently of each other hydrogen, alkyl, alkenylalkyl or 
alkynylalkyl. 

8. Use of compounds of formula I as claimed in claim 2 wherein 

B signifies a purine base Bl which is connected through the 9-nitrogen of formula 




R 



|5 




B1 
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wherein 




is hydrogen, aBcyi or arjd; 



a 5 



NrV'l 

FT' 

wherein 

R 4 is hydrogen or chlorine; 
R< * Mmgen, halogtn, hetaocydjd or NR'R'i 
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R 7 and R 8 are independently of each other hydrogen, alkyl, aryi, alkenylalkyi or 
alkynylalkyl; 

with the proviso that R 5 is not NH(CH 3 ). 

10. Use of compounds of formula I as claimed in any one of claims 2, 8 or 9 
wherein 

B signifies a purine base Bl which is connected through the 9-nitrogen of formula 



wherein 

R 4 is hydrogen; 

R 5 is alkyithio, aryl, heterocydyl, halogen or NR 7 R 8 ; 
R 6 is hydrogen or halogen; 

R 7 and R 8 are independently of each other hydrogen, alkyl, alkenylalkyl or 
alkynylalkyl; 

with the proviso that R 5 is not NH(CH 3 ). 

11. Use of a compound of formula I as daimed in daim 1 which compound is 

6-Dimethylamino-9-(p-D-ribofuranosyi)purine, 

6- [ 1 (S)-Methyi-2-phen>deth)damino] -9-(p-D-ribofuranosyl)purine, 

3'-Deoxyadenosine, 
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6-(Phen>4ethyiamino)-9-(p-D-ribofuranos)d)purijie, 

6-(Cydohe^amino)-9-(P-D-n^ofuranos7i)purine, 
2-ChIoroadenosine, 

9-(P-D-Ribofbranosyi)puiine, 
5 8-Bromoadenosine, 

8-Bromo-2'-deoxyadenosine, 

8-Bromoguanosine, 

6-Thioinosine, 

6-MethyitMo-9-(p-D-nT>oraranos7l)purine, 
» ^ChIoro-9-(P-D-riboraranosyi)purine, 

2-Ammo-6-cMoro-9-(P-D-ribofuranosyi)purine > 
6-(N-MethylpropyIarii^^ 

9-(P-D-Ribofuranosyi)-6-(4-tmomorphoImyI)pur^ 

6-(N-Methyi-2-propenylan^o)-9-(p.D-Aoniranosyl)pui^e, 
^(N-Methyl-2-propyny^ 

^(^MorphoIm^^-Cp-D-ribofuranos^Jpurine, 

6^Dieth7lammo-9-(P-D-n^ofuranosyl)purine, 
^(1(R>S)-Phenylethyk^^ 

^tt-Beiizyl-l-methyle^^ 
6^(3-Phen^propylairdno)-9-(P-D-n^ofuranos)d)purine, 
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9-(P-D-Ribofuranosyl)-6-[2-(2-thienyi)ethylai^ 

6-Dibenz7lamino-9-(P-D-ribofuranosyl)piirine, 

6-Hexylamino-9-(p-D-ribofuranosyl)puri^ 

6-(3-PyridylmetiLylainino)-9-(P-D-ribofurano 

6-[4-(4-HuorophenyI)-l,2,5,6-tet^^ 

6- [4-(2-Methoxyphenyl)piperazinyl] -9-(P-D-ribofuranosyl)purine, 

6-[2-(3-Indolyl)ethylan^ 

6-[2-(4-CMorophenyi)ethylai^ 

6-(N-Methyiphenylamm^ 

9-(P-D-Ribofuranosyi)-6-(l,2^ 

9-(p-D-Ribofiiranosyl)-6-(lA3,4-^^^ 

6-(4-MethyIpiperazinyl)-9-(P^ 

9-(P-D-IUbofuranosyl)-6-(l,3 > 4,5-tetrahydro-2H-beiizazepm 
6-[2-(4-CyanomethyIphen^ 

6-(2,3-Dihydro-l-indolyl)- 9-(P-D-ribofuranosyl)purine, 

9-(P-D-Ribofuranosyi)-6-(23>4,5-tetrahydro-l,4-benzot^ 

9-(P-D-IUbofuranosj4)-6-(2,3,4,5-tetrahydro-l,4-benzo^ 

6-(8-Aminosulphonyi-2^A5-te^ 
ribofuranosyi)purine, 

6-[2-(3>4-Dimethoxyphenyl)e^ 
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^[-2-(4-Hydroxyphen)4)ethjdaniino]-9-(p-D.ribofuranos)4)puiiiie, 
^"^^•'-(P-D-ribofcra,^^ 

^^^^ 

^examethyle^^ 

^-Hydrox^ipendin-l-yiJ. ^nbofurano^purine, 

^ (1 - Pi ^^)- 9 -(P-D-nWanosyJ)punne, 

6-(2-Propenyi)amino-9-(P-D-ribofurano S7 i) P urine, 

'^''^^^^(P-D-Aofi^o^purine, 
6-bis-(2-Prop e nyI)an^o-9-(P-D-„ l5ofb ^ 0 ^ )pu ^ e> 
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6-(2-Phenylethyl)methyla^^ 

6-Ethylmethylamino- 9-(P-D-ribofuranosyl)purine, 

6-bis-[(3-MethyI)butyl^ 

6-(4-Aminophenyl)methyia^^ 

6-(2-I^dyimethyi)amino-9-(P-D-ribofuran 

6-(2-Hydroxyetiiyl)methylai^ 

6-Dipropylamino-9-(p-D-ribofuranosyl)purine, 

6-[2-Phenyl-(N-propionyi)eti^ 

6-(N-Benzoyl-2-phenyleth^ 

2-Aiaino-6-meth)damino-9-(P-L-ribofuranos)4)purine, 
2-Amino-6-metiyiamino-9-- (p-D-ribofuranosyl)purine, 
2-Amino-6-(4-morpholinyi)-9-(^^ 
2-Ai3dno-6-(l-pyiroUdinyl)-9-(P-D-ribofurano 
2,6-Diamino-9-(P-L-ribofuranosyi)purine, 
2,6-I)iamino-9-(P-D-ribofuranosyl)pxirine > 
2-Chloro-6-( l-pyrroUdinyl)-9-(P-D-ribofb:anosyi)purine, 
2-CUoro-6-(l-hexamethyien^ 

2-CMoro-6-(4-hydroxy- l-piperidinyl)-9-(p-D-ribofuranosyl)purine > 

6-t(N-Cydohexyl)methyia^^ 

6-(l-Pyrrolyl)-9-(p-D-ribo 
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6-(l-PyrroIyl)-9-(P-D-axabiiiofuranos7i)purine, 

6-(l-Pyrrolyi)-9-(P-D-ribofuranosyl) P urin-8-(7H)-one > 

9-(3-Deoxjr-P-D-riboforanosyi)-6-(l.p yrro Iyi) purine, 

6-(l-PyrroI)d)-9-(P-L-n^ofuranosyi)purine, 

6-(l-Indol)d)-9-(P-D-n^ofuranos)d)purine, 

6-(l-Imidazolyi)-9-(P-D-riboniranosyi)purine, 

9-(P-D-^ofuranos^)-6-(lA4-tria2ol-l-)d)purine, 
W-Pywoljiys-iP-D-ribofaxanosMpxume, 
9-(P-D-Ribofuranos5d) 6-(U,4-triazol-4-yi)purine, 

6-Meth)dainino-9-(P-D-nT)ofuranos)d)purin-2(lH)-one, 
2-Methoxy-6-metty^ 

2-Methoxyadenosine, 

2,6-DicaIoro-9-(3-D-n^ofuranos7l)purine > 

6-Methox)r-9-(p-D-ribofuranosjd)purine, 

2-Amino-6-ben2yltbio-9-(p-D-^ofuranos7l)purine, 

e-Ber^ltbi^-hydroxy^-fp-D-ribofuranosyiJpurine, 

9-(P-D-I^ofura n osyl)purine-2 > 6,8(lH > 3H,7H)-trione, 
8- (Melb)darnino)adeno5ine, 

8-(2-Phenylethylarnino)adenosine, 
8-Benzylaminoadenosine, 
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8-(l-Piperidinyi)adenosine, 

8-(Dimethylamino)adenosine, 

8-(3-Phenylpropylamino)adenosine, 

8-(4-Morpholinyi)adenosine, 

8-(N-Methyl-2-phenylethyiainino)adenosine, 

8-(3-Pyridyimetiiylaiiiino)adenosine, 

8-(Ethyiamino)adenosine, 

8-(1^3>4-Tetrahydro-2-isoquinol^)adenosine > 

8- [2-(4-Morpholinyl)ethylamino] adenosine, 

8-(Hexylamino)adenosine, 

8-(2-Cydohexyiethylamino)adenosine, 

8-(2(R > S)-Phenylpropyiamino)adenosine, 

8-[2-(4-Methylphenyi) ethyiamino] adenosine, 

8-[2-(l-methyI-2-pyrrolyi) ethyiamino] adenosine, 

8-[2-(4-Aminosulphonylphenyi) ethylamino] adenosine, 

8-(4-Phenyl-l-piperazinyi)adenosine, 

8-(2- (4-Imidazolyl)adenosine, 

8-(l-NaphlhylmethylarDdno)adenosine, 

8-[2-(4-Hydrox)^henyl)ethylannno]adenosine > 

8-(4-Phenyibutyiamino)adenosine, 

8-[2-(4-CUorophenyl)eth)4amino]adenosine, 

8- [2-(2,4-Dichlorophenyl)eth)damino]adenosine, 
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8- (2-Propenylamino) adenosine, 
8-(2-Hydrox7etb)daxnino)adenosine, 
8-Cl(R)-Methyi-2-phenyIetfayiainino)adenosine, 
8-(4-Huorobenzyiamino)adenosine, 

S-tf^HydroxycarbonyiJbenzylaininoladenosine, 

8-(2-Propynyiamino)adenosine > 

8-(l-Methylethyiamino)adenosine, 

S-tt^TrifluoromethylJbenzylaininoladenosine, 

8-[(2,5-Dimethoxy)benz)damino]adenosine, 

8-[2-(2-TMenyi)ethyiamino]adenosine, 

8- [2- (4-AminophenyI)ethylajminoJ adenosine, 

8-(2-Phenoxyethyiamino)adenosine, 

8- [(2-Thienyl)methyiamino)adenosine, 

8-[(4-tert-Butyl)benz)damino]adenosine, 

8-(l(R)-Phenyiethylamino)adenosine, 

8-(l(S)-Phen}deth)damino)adenosine > 

8-(6-Phenylhexyiamino)adenosine, 

S-^-Hydroxy-lfS^phen^ethyiaminoJadenosine, 

2 , -Deoxy-8-(2-phenyietbylamino)adenosine, 

2 , -Deoxy-8-(3-phen)dprop)damino)adenosine, 

S-Benzyiamino^'-deoxyadenosine, 

r-Deoxy-S-C^phenylbutjdaminoJadenosine, 



PCTYEP01/09633 



WO 02/18404 PCT/EP01/09633 

-192- 

2 5 -Deoxy-8-(6-phenylhexylamino)adeiiosine, 

8-(4-Morpholinyl)inosine, 

8-(Methylthio)adenosine, 

8-(Benzylthio)adenosine, 

8-(Benzyloxy)adenosine, 

8-Ethoxyadenosine, 

8- [ ( 1 -Hydroxy- 1 -methyl) ethyl] adenosine, 

9- (p-D-ribofuranosyl)-6-(3-thienyl)purine, 
6-Phenyi-9-(P-D-ribofuranosyi) purine, 
6-(4-Fluorophenyi)-9-(P-D-ribofuranosyl) purine, 
6-(4-Chlorophen)d)-9-(p-D-ribofuranosyl) purine, 
6-(4-Methyiphenyi)-9-(P-D-ribofuranosyl) purine, 
6-(4-Methoxyphenyi)-9-(P-D-ribofuranosyl) purine, 
9-(P-D-Ribofuranosyl)-6-(l-thianthrenyl)purine, 

6- (4-Biphenylyi) -9- (P-D-ribofiir anosyi) purine, 
6-(4-Methyithiophenyl)-9-(P-D-ribofuranosyl) purine, 
6-(2-Methylphenyi)-9-(p-D-ribofuranosyl) purine, 
6-(9-Phenanthrenyl)-9-(P-D-ribofuranosyl)piirine, 
9-(p-D-RiT>ofto^osyl)-6-(3-t^ 
6-(2-Phenoxyphenyl)-9-(P-D-ribofuranosyl) purine, 
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^(^tert-Butjdphenyi^-^D-Aoforanosyl) purine, 

^(S-MethoxyphenjdJ-^f^D-ribofuranosyl) purine, 
6-(2.Naphthy 1 )-9-( P -D-ribon^o Sy i)purine, 

^"orophenT^^ 

9-(3-D-RiboraranosyI)-6-(4-trmuorometh^^^ 
e-CS-EthoxyphenyiJ-^^-D-ribofcanosyiJpurine, 

6-(4-Ethylphen^)-9-(3-D-n^ofuranosyi)puiine, 
2-Ainino-6-phenyi-9-(P-D-ribonn-anos)d)purm^ 
^thy!anuno-9-(^^ or 

6-Propyiamino-9-(P-D^ofuranosyl)purine. 



12. ^^cfl^!.^^^^ 
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wherein 

R 4 is hydrogen, hydroxy, alkyl, alkoxy, alkylthio, aryioxy, arylthio, heterocydyl, 
NR 7 R 8 , halogen orSH; 

R 5 is hydrogen, hydroxy, alkyl, haloalkyl, cycloalkyl, alkoxy, alkylthio, aryl, aryioxy, 
arylthio, heterocydyl, heterocydylamino, halogen, NR 7 R 8 , NHOR 9 , NHNR 7 R 8 or 
SH; 

R 6 is hydrogen, hydroxy, alkyl, alkoxy, alkylthio, aryioxy, arylthio, heterocydyl, 
NR 7 R 8 , halogen, SH or cyano; 

R 7 and R 8 are independently of each other hydrogen, alkyl, aryl, hydroxyalkyl, 
alkenylalkyi, alkynyialkyl, cycloalkyl or acyl; 

R 9 is hydrogen, alkyl or aryi 

13. Use of compounds of formula I as claimed in any one of claims 1 to 4 or 12 
wherein 

R 4 is hydrogen; 

R 5 is hydrogen, alkyl, heterocydyl or NR 7 R 8 ; 
R 6 is hydrogen; 

R 7 andR 8 are independently of each other hydrogen, alkyl, aryi, hydroxyalkyi, 
alkenylalkyi, alkynyialkyl, cydoalkyl or acyL 

14. Use of a compound of formula I as daimed in any one of claims 1 to 4 or 12 
to 13 which compound is 
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Adenosine- 1 -oxide, or 

y 



10 



6 B3 



wherein 



R 6 is 
NR 



R 9 is hydrogen, alkyi or arjd; 
R 10 is hydrogen, aDcyi or aryi; 
YisO,.SorNR"; 



R u is 



hydrogen, hydroxy, alkyl, OR», heterocydyi or NR 7 R 8 . 



16. ^«^^«ftal«d^ taavfl « rftel|D4atl5 
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B signifies a purine base B3 which is connected through the 9-nitrogen of formula 



R 4 is hydrogen, NR 7 R 8 or hydroxy; 

R 6 is hydrogen, halogen or NR 7 R 8 ; ■ 

R 7 and R 8 are independently of each other hydrogen or alkyl; 

R 10 is hydrogen or alkyi; 

YisO,S,NHorN-aIkyL 

17. Use of a compound of formula I as claimed in claim 1 which compound is 

3^-Deoxyguanosine, 

6-Thioguanosine, 

Inosine, 

L-Inosine, 

8-Bromoinosine, 

l-Benzyl-6-imino-9-(p-D-ribofuranosyl)piirine, 

1- Methyi-6-(2-phenylethyiimino)-9-(P-D-ribofuranosyl)purm 

2- (Acetylamino)inosine, or 
8-(Benzylamino)inosine. 



Y 




B3 
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18. Use of compounds of formula I as claimed in any one of claims 1, 3 or 4 
wherein 

B signifies a pyrimidine base B4 which is connected through the 1-nitrogen of 
formula 




wherein 
ZisOorS; 



R 12 is hydrogen, hydroxy, alkyi, alkoxy, hdoalkyi, alkylthio, aryl, aryloxy, arylthio, 
heterocydyl, hetexocydylamino, halogen, NR 7 R 8 , NHOR 9 , NHNR 7 R 8 or SH; 

R 13 is hydrogen, alkyi, hydroxyalkyl, alkoxyalkjd, haloalkyl, cydoalkyl or halogen; 

R 7 and R 8 are independently of each other hydrogen, alkyi, aryl, hydroxyalkyl, 
alkenylalkyl, alkynylalkyl, cydoalkyl or acyl; 

R 9 is hydrogen, alkyi or aryL 



19. Use of compounds of formula I as claimed in any one of daims 1, 3, 4 or 18 
wherein 

B signifies a pyrinudine base B4 which is connected through the 1-nitrogen of 
formula 




wherein 
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ZisO; 

R 12 is hydroxy, alkyl, heterocydyl, NR 7 R 8 , NHOR 9 , heterocydylamino, NHNR 7 R 8 
orSH; 

R 13 is hydrogen, alkyi or halogen; 

R 7 and R 8 are independently of each other hydrogen, alkyl, aryl, hydroxyalkyl, 
alkenylalkyl, alkynylalkyi, cycloalkyl or aqd; 

R 9 is hydrogen, alkyl or aryl. 

20. Use of compounds of formula I as claimed in any one of claims 1, 3, 4, 18 or 
19 wherein 

B signifies a pyrimidine base B4 which is connected through the 1-nitrogen of 
formula 




wherein 
ZisO; 

R 12 is hydroxy, alkyl or NR 7 R 8 ; 
R 13 is hydrogen; 

R 7 and R 8 are independently of each other hydrogen or alkyl. 

21. Use of compounds of formula I as claimed in claim 1 wherein 
R 1 is hydrogen, halogen, hydroxy, alkyl, alkoxy, cyano or azido; 
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R 2 is hydrogen or hydroxy; or 
R 2 and R 3 represent fluorine; 
XisOorCH* 




wherein 

ZisO; 

R 12 is NR 7 R 8 ; 

R U is hydrogen, alkyl or halogen; 

R 7 and R 8 are independendy of each other hydrogen 



oralkyL 



22. U -^~o ffon „^ lMdailnedilldaimIor2iwhaefa 

R 1 is hydrogen, fluorine hydroxy, C w -alfcyl, Ci-4-aflcoxy, cyano or azido; 

R 2 is hydrogen or hydroxy; or 
R 2 and R 3 represent fluorine; 
XisOorCH 2 ; 
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B signifies a pyrimidine base B4 which is connected through the 1 -nitrogen of 
formula 



wherein 

ZisO; 

R 12 is NR 7 R 8 ; 

R 13 is hydrogen, Q^alkyl or fluorine; 

R 7 and R 8 are independently of each other hydrogen or CM-alkyL 

23. Use of compounds of formula I as claimed in claim 2 wherein 

B signifies a pyrimidine base B4 which is connected through the 1-nitrogen of 
formula 



wherein 
ZisO or S; 

R 12 is hydrogen, alkyl, haloalkyl, alkyithio, aryl, aryioxy, arylthio, heterbcydyl, 
heterocydylamino, halogen, NR 7 R 8 , NHOR 9 , NHNR 7 R 8 or SH; 

R 13 is hydrogen, aDcyl, hydroxyalkyi, alkoxyalkyl, haloalkyl, cydoalkyl or halogen; 




R 



,12 
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R 7 and R 8 are independently of each other hydrogen, alkyl, aryl, hydroxyalkyi, 
alkenyialkyl, alkynylalkyl, cycloalkyl or acyi; 

R 9 is hydrogen, alkyi or aryl; 

with the proviso that R 12 is not NfCI^)* N(H)NH(CH 3 ) or N(H)NH 2 and R 13 is 
not hydroxyalkyi, chlorine or bromine. 



24. Useofcompoundsofformulalasdaimed m anyoneofdauns2or23 
wherein 

B signifies a pyrimidine base B4. which is connected through the 1 -nitrogen of 
formula b 




R 13 



B4 

wherein 
ZisO; 

R 12 is alkyi, heterocydyi, NR 7 R 8 , NHOR 9 , heterocydylamino, NHNR 7 R 8 or SH; 
R 13 is hydrogen, alkyl or halogen; 

R 7 and R 8 are independently of each other hydrogen, alkyl, aryl, hydroxyalkyi, 
alkenylalkyi, alkynylalkyl, cycloalkyl or acyl; 

R 9 is hydrogen, alkyl or aryl; 

with the proviso that R 12 is not NCCHa)* N(H)NH(CH 3 ) or N(H)NH 2 and R 13 is 
not hydroxyalkyi, chlorine or bromine. 
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25. Use of compounds of formula I as daimed in any one of claims 2, 23 or 24 
wherein 

B signifies a pyximidine base B4 which is connected through the 1 -nitrogen of 
formula 




wherein 
ZisO; 

R 12 isalkyiorNR 7 R 8 ; 
R 13 is hydrogen; 

R 7 and R 8 are independently of each other hydrogen or aflcyi; 

with the proviso that R 12 is not N(CH 3 )2> N(H)NH(CH 3 ) or N(H)NH 2 . 

26. Use of a compound of formula I as claimed in claim 1 which compound is 

4- Thiouridine, 

5- Huorocytidine, 

l-(p-D-arabinofiiranos)d)-5-fluorocytosine, 
5-Methylcytidine, 
I'yy-Dideoxycytidine, 
. N4-Acetylcytidine, 
3'-Deoxycytidine, 
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4-Methox)r-l-(p-D-n^oforanos)i)pyrimidin-2(lH)-one, 

4- Methyltfaio-l-(P-D-nT)ofuranos5d)p)^din-2(lH)-one, 

5- Huoro-4-methylthio-l-(^ 

^MethyI-4-methyltnio-I^^ 

3'-Azido-2 , 3 , -dideoxjr-5-methyic7tidine, 

l-(3-Deoxjr-P-L-threo-pentofuranosyi)-5-fluorocytosine, 

4- Meth^amino-l-(P-D-n^ofuranosji)py t inudm-2(lH)-on^ 

5- Huoro-4-methyianiino-l-(3-D-riboWosyI)pyrimidin-2(lH^ 
4-(l-Pyirol^)-l-(P-D-Aofuranosyi)pyrimidin-2(lH)-one, 

l-(2-Deoxy-2,2-dmuoro-P-D-erythropentofuxanosyi)cytosine, 

4-Ami n o-l(R)-(2(S)^(R).dihydrox 7 -4(R)-hydro X ym^ 
pyrimidin-2-one, 

l-O-D-XyiofuranosylJcytosine, 

l-(3-Deoxy-3-fluoro-p-D-xylofiiranosyi)c5rtosine,or 
3'-Deaxy-3'-hydroxjaneth7lcytidine. 

27. Useofcompounds'offormdaIasdaimedindaim2wherein 
R 1 is hydrogen, halogen, hydroxy, aDcyl, alkoxy, cyano or azido; 
R 2 is hydrogen or hydroxy; or 
R 2 and R 3 represent fluorine; 
XisOorCffo 
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a, b, c, d denoting asymmetric carbon atoms each of which is substituted with 4 
different substituents; and 

B signifies a pyrimidine base B4 which is connected through the 1-nitrogen of 
formula 




wherein 

ZisO; 

R 12 is NR 7 R 8 ; 

R 13 is hydrogen, alkyl or halogen; 

R 7 andR 8 are independently of each other hydrogen or alkyl; 

with the proviso that R 12 is not N(CH3)2 and R 13 is not chlorine or bromine. 

28. Use of compounds of formula I as claimed in claim 2 or 27 wherein 
R 1 is hydrogen, fluorine, hydroxy, Q^-alkjd, CM-alkoxy, cyano or azido; 
R 2 is hydrogen or hydroxy; or 
R 2 and R 3 represent fluorine; 
XisOorCH 2 ; 

a, b, c, d denoting asymmetric carbon atoms each of which is substituted with 4 
different substituents; and 

B signifies a pyrimidine base B4 which is connected through the 1-nitrogen of 
formula 
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R 12 



B4 

wherein 

ZisO; 

R 12 isNR 7 R 8 ; 

R 13 is hydrogen, C M -alkyi or fluorine; 
^^^-^endentfyof^o^^^^^ 
^vith the proviso that R» is not N(CH3)2 

29. Use of a compound of formula I as ckimM 

or28 w hichcompoundi s I "^»«*«»«<**»1. 21, 22, 27 

L-Cytidine, or 



30. ^~. f ^ Iasdaimt4faanyoneofdatoli3OT4 
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wherein 

YisO,SorNR u ; 
Z is O or S; 

R x0 is hydrogen, alkyl or aryl; 

R 13 is hydrogen, alkyl, hydroxyalkyi, alkoxyalkyl, haloalkyl, cydoalkyi or halogen. 

31. Use of compounds of formula I as claimed in any one of claims 1 to 4 or 30 
wherein 

B signifies a pyrimidine base B5 which is connected through the 1-nitrogen of 
formula 




wherein 

YisOorNR 11 ; 

ZisO; 

R 10 is hydrogen; 

R 13 is hydrogen, alkyl or halogen, 

32. Use of compounds of formula I as daimed in daim 2 wherein 

B signifies a pyrimidine base B5 which is connected through the 1-nitrogen of 
formula 
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wherein 

YisO,SorNR n ; 
ZisOorS; 

R 10 is hydrogen, alkyl or aryl; 

R 13 is hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl, haloalkyl, cydoalkyl or halogen 
with the proviso that R 10 is not methyl or hydroxyethyL 

33. Use of a compound of formula I as claimed in claim 1 which compound is 
2 > -Deoxy-5-fluorouridine, 

l-(P-D-Arabmofuranosyi) -5-fluorouracil, 

5-Fluorouridine, 

5-Bromouridine, 

3-MethyIuridine, 

5-Methyiuridine, 

l-(0-D-Arabinofurano$yl)uracil, 

l-CP-D-Arabinofuranosy^-S-methyiuraca, 

l-(P-D-Arabinofuranosyi)-5-iodouracfl, 

S'-Deoxy-S-methyiuridine, 

5-Ethyiuridine, 
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5-[(l-Methyl)ethyl]uridine, 
5-Methoxymethyluridine, 
5-Ethoxymethyluridine, 
5-Chlorouridine, 

5-Methyl-l-(p-L-ribofuranosyl)uracil, 
l-(P-D-Arabinofuranosyi)-5-ethyluracil, 
1- (P-D-Arabinofuranosyl)-5-bromo uracil, 
5-Methyl-4-thiouridine, 
5-Fluoro-4-thiouridine, 

l-(2-Deoxy -a-D-erthyro-pentofuranosyi)-5-fluorouracil, 

2 , -Deoxy-5-fluoro-3-methyluridine, 

l-(a-D-Erthyro-2-deo:^ 

2 , -CUoro-2 , -deoxyuridine > 

2 , -Bromo-2 , -deoxyuridine, 

l-(2-Deoxy-P-D4yxofuranosyl)-5-methyluracil, 

S'-Deoxy-S^fluoro-S-methyiuridine, 

2 , 3 , -Dideoxy-5-ethyl-3 , -methoxjairidine, 

5 , -Benz)doxy-2^3 , -dideoxy-5-methylu^idine, 

2 , ,3 , -Dideoxy-5-ethyl-3 , -iodouridine, 

SSAzido^^'-dideoxy-S-ethylviridine, 

4-Oximino-l-(p-L-ribofu^ 
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4- Oximino-l-(0-D-a^^ 

5- Huoro^oxin^o-l-CP-D-AoWo^pyxinu^ 

l-C2-Deox y -2^-dMuoro-a-D-er y thxopentofurana Sy i)u ra ^ 
I-CS-Deoxy-S-fluoro-p-D.^^^^ Qf 

2 J -Deoxy-2'-methoxyuridine. 



34. Compounds of formula I-a 




wherein 
R 1 ' is hydroxy; 
R* is hydroxy; 
X'isO; 

a', b', c', d' denoting asymmetric carbon 
ring; and 



atoms and forming a D-ribofuranosyl 



B* signifies an oxidised purine base B2-a which is 



nitrogen of formula 



connected through the 9- 
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R° B2-a 



wherein 
R 4> is hydrogen; 
R 5 ' is NHR 8 '; 
R 6> is hydrogen; 
R 8, isalkjd; 

hydrolyzable esters or ethers thereof and phannaceutically acceptable salts thereof. 

35. A compound as claimed in claim 34 which compounds are selected from: 
6-(2-phenylethylamino)- 9-(|$-D-nbofuranosyl)puiine-l-oxide. 

36. Compounds of formula I-b 




wherein 



R l,> is hydroxy, 



R 2 " is hydroxy, 



X"isO; 



t T,H B3-a 
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a", b'\ c» d" denoting asymmetric carbon atoms and forming a D-ribofuranosyi 
ring; and 7 

B-sigrmSesapurmebaseBS-a^ 
formula 

r 

R 10 V 

wherein 

R 4 " is hydrogen; 
R 6 " is hydrogen; 
R I0 "isalkyi; 
Y"isNR u "; 
R^isalkyl; 

hydrolyzable esters or ethers thereof and pharmaceutically acceptable salt, thereof. 

37. A compound as claimed in claim 36 which compound is selected from: 
l-Me&yl-6-(2-phenyl^^^^ 



38. Compounds of formula I-c 
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wherein 
R b " is hydroxy, 
R 2 '" is hydroxy, 
X m isO; 

a"\ b"*, c m , d"' denoting asymmetric carbon atoms and forming a D- 
ribofuranosyl ring; and 

group B'" signifies a pyrimidine base B4-a which is connected through the 1- 
nitrogen of formula 




wherein 

R 12 '" is alkylthio or heterocydyl; 
R 13 '" is hydrogen, alkyl or halogen; 
Z m isO; 

hydrolyzable esters or ethers thereof and pharmaceutical^ acceptable salts thereof. 

39. Compound as daimed in daim 38 which compound is 
5-Huoro-4-methylthio- l-(p-D-r^ 

5-Methyl-4-me%lthio-l-(P-D-ri^ or 
4-(l-Pyrrolyl)-H(^D-rib^ 
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40. Compounds of formula I-d 




wherein 

R 2 "" and R 3 "" represent fluorine; 
X""isOorCH 2 ; 




B4-b 



wherein 
Z""isO; 

R 12 ""isNR 7 ""R 8 »» ; 

R 13 "" is hydrogen, alkyi or halogen; 
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41. Compounds of formula I-d as claimed in claim 40 
wherein 

R l,m is hydrogen, fluorine, hydroxy, Cn-alkyl, C^-alkoxy, cyano or azido; 
X^'isCH* and 

group B"" signifies a pyrimidine base B4-b which is connected through the 1 
nitrogen of formula 



wherein 

R 12 "" is hydrogen, Ci^-alkyi or fluorine; 

R 7m> and R 8 "" are independently of each other hydrogen or Cw-alkyL 

42. Compound as claimed in claims 40 or 41 which compound is 

4-Ammo-l-(2,2-difluoro-3-hy^ 
pyrimidin-2-one. 

43. Compounds of formula I-e 




HO 




wherein 
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R 1 "'" is alkoxy; 
R 2 "'" is hydrogen; 
X""'isO; 

„»»» i »»> .»>»» «»>, , 

■ ,b ,c ,d denoting asymmetric carbon atoms and forming a D- 
nbofuranosyl ring; and 

group B»»> signifies a pyridine base B5-a which is connected through the 1- 
nitrogen of formula 




wherein 

R 10 ""' is hydrogen; 
R 13 "'"isalkyl; 
Y"*"isO; 
Z'""isO; 

hydrolyzable esters or ethe* thereof ^ 

44. Compound as claimed in claim 43 which compound is 
2^^Dideox7-5-emyl-3^memoxyuridine. 



45. Compounds of formula I-f 
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R V~ 



10 



15 



wherein 

R 1 """ is hydroxy, 
R 2 """ is hydroxy, 
X"""isO; 

a »»» b ,»,» c »»» d »»,» denoting asymmetric carbon atoms and forming a D- 
ribofuranosyl ring; and 

group B""" signifies a pyrimidine base B5-b which is connected through the 1- 
nitrogen of formula 




wherein 

R 10 """ is hydrogen; 
R 13 """ is halogen; 
r^isNR 11 """; 
R 11 """ is hydroxy 
Z w, "isO; 

hydrolyzable esters or ethers thereof and pharmaceutically acceptable salts thereof. 
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46. Compound as claimed in claim 45 which compound is 
S-Huorc^orimmo-HP-^^ 



one. 



47. Compounds of formula I-g 




wherein 

R W " is hydroxy; 
R 2 "'"" is hydroxy; 
X""'"isO; 

> ° , c , d denoting asymmetric carbon atoms and forming a L- 
nboturanosyi ring; and 



group B'""" signifies a pyrimidine base B5-c which is 
nitrogen of formula 



connected through the 1- 



wherein 

is nydrogen; 
Y ,ww isNR u,WMJ ; 



10 «»m 




B5-c 
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R 11 """' is hydroxy, 
Z"" m isO; 

hydrolyzable esters or ethers thereof and pharmaceutical acceptable salts thereof. 



48. Compound as claimed in claim 47 which compound is 
4-Oximino- l-(P-L-riboftaanosyi)pyriOT 

49. Compound of formula I as claimed in claim 1 which compound is 
6-(N-Methylpropylamino)-9-(P-D-ribofuranosyl)purine, 
9-(P-D-IUbofiKanosyl)-6-(4-thiomorpholinyl)purine, 
6-(N-(2-Propen)d)meth)iamino)-9-(|3-D-riboftu , anosyl)pizrine, 
6-(N-Methyl-2-propynylammo^ 
6-[4~(4-Fluorophenyl)-lA5,6^ 

6- [4-(2-Methoxyphenyl)piperazinyl] -9-(P-D-ribofuranosyl)purine, 

6-(N-Methylphenylamino)-9-(P-D-ri^ 

9-(P-D-Ribofaranosyl)-6-(l,2,4,5-6-(l^ 

9-(p-D-ribofiaranos)d)-6-(l > 2,3,4-tetrahydro-2-isoqiiin 

9-(p-D-Rfoofturanosyl)-6-(13>4,5-tet^^ 

6-[2-(4-Cyanomethyiphenyl)eth^^ 

6- (2,3 -Dihydro- 1 -indolyl) - 9- ( P-D-rib ofiiranosyl)purine, 
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<H8-Ammosulphon^^ 
ribofuranosyi)purine, 

6-(2-Isomdolii 1 yl)-9-(p-D-ribofuranosyi)purine, 

e-CZ-AminosuIphon^^A^-tetrahydro-lH-benzaz^in-S-yi)^ 
ribofuranosyi)purine, 

6-(l°>ll-D%<iro-5H-^^ 
ribofiiranosyl)piirine, 

6-[N-(1041-Dihydr^^ 
ribofuranosyl)purine, 

6 -tN-(5-AminopentyI)met^^ 
6-Ethyimethykmino- 9-(P-D-ribofuranosyl)purine > 
6-bM(3-Methyl)buty^ 
H2-Phenyl-(N-propion^^^ 

W-Benzoyl-2-pheny^^ 
l-MethyI-6-(2-phenylefc^^ 

Z-Amino-e-meAylamino^-^-L-ribofuranosyi)?^^ 

e-Cl-PyrrotyiJ^-Cp^D-ribofuranosyOpurin-S-CTHJ-one, 
9-(3-Deo X y.p.D-ribofuranos r l)^(i. pyrroIyl)purine> 
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6-(l-Pyrrolyl)-9-(3-L-nT^ofuranosyl)purine, 

6-(l-Indolyl)-9-(P-D-ribofuranosyi)purine, 

6-(14midazolyl)-9-(P-D-ribofuranosyl)purine, 

9-(P-D-Ribofiiranosyl)-6-(l,2,4-triazol-l-yl)purm 

6-(l-Pyrazolyl)- 9-(0-D-nT>ofuranosyl)purine, 

6-(2-Phenylethylamino)- 9-(fJ-D-ribofuranosyl)purine- 1-oxide, 

8-(2-Phenylethylamino)adenosine, 

8-(3-PhenylpropyIamino)adeno$ine, 

8-(4-Morpholinyl)adenosine, 

8-(N-Methyi-2-phenyietJiyiamino)adenosine, 

8-(3-Pyridylmethylamino)adenosine, 

8-( l>2>3,4-Tetrahydro-2-isoquinolyl)adeno5ine, 

8- [2- (4-Morpholin)4)etiiylamino] adenosine, 

8-(2-Cydohexylethylaixrino)adenosine, 

8-(2(R,S)-Phenyipropyiamino)adenosine, 

8-[2-(4rMethyiphenyl) ethylamino] adenosine, 

8- [2- ( 1 -methyl-2-pyrrolyl) ethylamino] adenosine, 

8-[2-(4-Aminosulphonylphenyl) ethylamino] adenosine, 

8- (4-Phenyl- 1 -piperazinyi)adenosine, 

8-(l-Naphtliylmethylainino)adenosine, 

8- [2-(4-Hydroxyphenyl)ethylamino] adenosine, 
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8-(4-PhenyIbutjdamino)adenosine, 

8-[2-(4-CUorophen7l)ethyiainino]adenosine, 

8-[2-(24-WcUorophen ) d)ethyianiino]adeno S ine, 
8-(2-Propenyiamino )adenosine, 

8-(l(R)-Meth)d-2-phenyleth)damino)adenosine, 
8-(4-HuorobenzyIamino)adenosine > 

S-R^HydroxjrcaAon^ben^laminoJadenosbe, 
8-(2-propynyiamino)adenosine, 

8-[(4-trmuoromethyi)benzyiamino]adenosine, 

8-r(2,5-Dimethoxy)ben2ylaminoJadenosine, 

8-[2-(2-Thienyi)ethyiamino]adenosine, 

8-f2-(4-Anunophenyl)ethyiamino]adenosine, 

8-(2-Phenoxyethylamino)adenosine ) 

8-[(2-Thienyi)methylamino)adenosine > 

S-ff^tert-ButyiJbenzylaminoJadenosinev 
8-(l(R)-PhenyIethyianiino)adenosine, 
S-CHSJ-PhenylethyJaminoJadenosine, 
8-(6-Phenyihexyiamino)adenosine, 

S-p-Hydroxy-lCSJ-phenylJethylaminoJadenosine, 
.2^Deoxy-8-(2-phenylethyJa m mo)adeno S ine > 

2^Deoxy-8-(3-phenyIpropyianiino)adenosme, 
8-Benzyiamino-2'-deoxyadenosine, 
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2 , -Deox7-8-(4-phenylbut7lamino)adenosine, 
2'-Deoxy-8-(6-phenylhexylamino)adenosine^ 

8- Ethoxyadenosine, 

9- (P-D-Rftofiiranosyi)-6-(3-t^ 
9-(P-D-Ribofuranosyl)-6-(l-thianthrenyl)purine, 
6-(4-Biphenyiyl)-9-(p-D-ribo£uranosyi) purine, 
6-(4-Me±)4tMophenyi)-9-(P-D-ribofuranosyi) purine, 
6-(9-Phenanthren7l)-9-(P-D-iibofizranosyl)purine, 
9-(P-D-Ribofuranosyl)-6-(3-tr^ 
6-(2-Phenoxyphenyi)-9-(p-D-ribofiiranosyl) purine, 
6"(4-tert-Butyiphenyi)-9-(P-D-ribofuranosyi) purine, 
9-(p-D-RibofuranosyI)-6-(2-trifluo 
6-(4-Phenoxj^hen)d)-9-(p«D-ribofuranosyl)purine, 
6«(2-Naphthyl)-9-(P-D-ribofuranosyl)purine, 
6»(3-Biphenyiyl)-9-(p-D-ribofuranosyl)purine, 
6-[4-(2-Methyipropyl)phen^ 
6-(3-Huorophenyl)-9-(P-D-ribofuranosyi)purine, 
9-(p-D-Ribofuxanosyl)-6-(4-t^ 
6-(3-Ethoxyphenyi)-9-(P-D-ribofuranosyI)purine, 
6— [3-(l-MethyI)ediylphen^ 
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9 -(P-D-Rftofur^ 

6-(4-Ethylphenyl)-9-(j3-D-riborurano S yl)purine, 
^o^xneth^tmo-l-CP-D-ribo&ra^ 

5-Memyi-4-methyItWo-l-(P-D-^on^osyi)pyr^ 
^^'-IMdeoxjr-S-ethyi-S'-memoxjairidine, 

4-(l-PyrroryI)-l-(P-D-ribo&ranosyI)pyrimidm-2(lH^ 

4- Oximmo-l-(0-L^^ or 

5- Huoro-4-oximmo-l.(3-D-ribofuranosyl)pyt^ 
hydrolyzableesters or ethers thereof and pharma^^ 



50. A compound, or hydrolysable ester, ether or pharmaceutic^ acceptable 
hereof, as claimed in any one of claims 34 to 49 for use in the treatment of a 
human or animal body. 



51. A compound, or hydrolysable ester, ether or pharmaceutical* acceptable .ft 
(HCV) infections. 



52. Useofcompounds,orhydrolysableester,emerorphannaceutica% 

accepUblesaltmereotasclaimedmanyoneofdaimsM 

dueases mediated by the Hepatitis C Virus (HIV) or for the preparation of a 

medicament for such treatment 
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53. A pharmaceutical composition comprising a pharmaceutical^ effective 
amount of a compound, or hydrolysable ester, ether or pharmaceutical^ acceptable 
salt thereof, as claimed in any one of claims 34 to 49 and, if desired, a 
pharmaceutical inert carrier, especially for use in the treatment of an Hepatitis C 
Virus (HCV) infection. 



54. A process for preparing a medicament which process comprises bringing a 
compound, or hydrolysable ester, ether or pharmaceutical^ acceptable salt thereof, * 
as claimed in any one of claims 34 to 49 into a galenical administration form 
together with a pharmaceutical inert carrier. 

55. A method of treating an Hepatitis C Virus (HCV) infection in a subject, 
which method comprises administering to said subject a therapeutically effective 
amount of a compound of formula I as defined in any one of claims 1 to 33, or a 
compound, or hydrolysable ester, ether or pharmaceutical^ acceptable salt thereof, 
as daimed in any one of claims 34 to 49. 

56. Use of compounds of formula I as defined in any one of claims 1 to 33, or a 
compound, or hydrolysable ester, ether or pharmaceutical^ acceptable salt thereof, 
as claimed in any one of claims 34 to 49, in the treatment of an Hepatitis C Virus 
(HCV) infection. 

57. The invention as hereinbefore described. 



*** 



